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INTRODUCTION 
Fats are an essential part of human nutrition and should provide 
20 to 30% of the daily caloric intake. They act a s f uel and insulation 
against cold, as cushioning for the internal organs, and as lubricants. 
Without fats, there is no way to utilize fat-soluble vitamins . Fur-
thermore, vegetable oils contain unsaturated fatty acids which harbor 
necessary growth factors and he l p with the digestion of other fats. 
The larger part of the fats that people eat is invisible; for example, 
egg y olks, cheese, chocolate and the average hamburger contain about 
one third of fat . 
In this work, however, only the visible fats will be considered, 
the "fats and oils", as they are mostly referred to in the literature, 
and which also include the nonedible oils. The name "fats and oils" 
itself is really a tautology; if the fatty oil is liquid at ordinary 
temperature, it is commonly referred to as an oil; if solid at ordinary 
temperature, it is considered as a fat. There is no scientific dis-
tinction between such oils and fats, so that the two terms may be used 
interchangeably. 
Fats and oils are basically divided into vegetable oils and animal 
oils and fats; further, vegetable oils are clas s ified as soft oils, 
palm oils and industrial oils, and animal oils are classifi ed as animal 
l 
fats and marine oils . Some studies include butter with fats and oils, 
1s oft oils include peanut, cottonseed, soya, s unflowerseed, rape-
seed, olive, etc. Palm oils include palm, palm kernel and coconut. 
I ndustrial oils include linseed, castor, tung and oiticica. Animal 
fats include tallow and lard. Marine oils include fish, whale and sperm 
oils . 
2 
some others do not. A study of fats and oils also includes the oil 
content of oilseeds; therefore, the whole commodity group is often re-
ferred to as oilseeds, fats and oils. This will not be done in this 
work, except where there is an explicit reference made to oilseeds in 
the text. 
Vegetable oils are also classified, very generally, according to 
the areas where they are produced, temperate and tropical zones. There 
are on the one hand tropical oils such as palm, palm kernel, peanut 
and coconut, and on the other hand temperate zone oils such as soya, 
sunflowerseed and linseed. This classification according to areas is 
of a special interest when one considers that tropical oils are prac-
tically exclusively produced in less developed countries (LDC), except 
for the substantial U.S. production of peanuts, and that temperate 
zone oils are to a large extent produced in developed countries (DC). 1 
The distinction between oils from DC and oils from LDC becomes very 
helpful in trade, because it focuses attention on the fact that fats 
and oils, unlike grains, livestock and tropical products, are one of 
the major agricultural commodities for which DC and LDC compete on the 
world market. 
1The major producers, in order of decreasing importance, are: 
(1) for peanuts India, China, Nigeria, Senegal, the U. S. and Brazil 
(2) for copra the Philippines, Indonesia, and Ceylon 
(3) for palm oil Nigeria, Congo Kinshasa, Malaysia and Indonesia 
(4) for palm kernel Nigeria, Congo Kinshasa, Sierra Leone and Dahomey 
(5) for soybeans the U.S. and China 
(6) for sunflowerseed the USSR , Argentina, Romania and Bulgaria 
(7) for rapeseed India, China , Poland, Canada, France, Pakis tan and 
Germany, and (8) for linseed the u.s.,the USSR, Canada and India. 
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Fats and oils t rade is an important item of world trade and it is 
l 
expanding its share of total agricultural trade. In 1953-55 (average ) , 
fats and oils accounted for 2 . 9% of world trade and for 13 . 9% of agri-
cultural trade . In 1966, the share of fats and oils was down to 2.1% 
of world trade, and up to 21 . 6% of agricultural trade. 
In this investigation, the trade pattern of fats and oils will be 
analyzed in terms of the commodity composition and the regional dis-
tribution of trade over the post-war period. The main part of the study 
will consist of an analysis of the major factors that have influenced 
the trade pattern, with special emphasis on the role of less developed 
versus developed countries. 
In the first chapter, the main trends of fats and oils trade will 
be established. The commodities which dominate fats and oils trade and 
which together account for two thirds of fats and oils exports, are soy-
bean oil, tallow, coconut, peanut and sunflowerseed oil. Trade in tallow 
and in soybean and sunflowerseed oils has known a remarkable expansion, 
whereas the share of peanut oil remained the s ame and coconut and other 
tropical oils saw their share go down by more than half over the period 
considered. 
The main fact which arises from an investigation of the regional 
distribution of trade, is the steady deterioration of the position of 
LDC in fats and oils world trade (see Table l). LDC still accounted 
l Forestry products not included; fats and oils includes oilseeds 
(total value) and butter. 
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Table l. Fats and oils: world production and world exports (volume 
and value) by economic regiona 
1950- 1954- 1962-
1954 1958 1964 1965 1966 1967 
1. World Eroductionb million tons 
Total 23.0 27.5 33.9 36 . 9 37.0 37.5 
Developed countries 10.0 11.5 15.l 15.5 16.3 16.8 
Deve loping countries 8 .2 9 .1 10.7 11.4 11.3 10.9 
Centrally planned 
countries 5.1 6.3 7.6 8.9 9.0 9.4 
Antarctic countries .4 . 3 .2 • 2 .1 .l 
Undistributed above . 3 .3 .3 .3 .3 .3 
2. World exEorts: volumec thousand tons 
Total 5,700 7,300 9, 720 10,034 10,343 11,027 
Developed countries 1,900 2,900 4,836 5,023 4,888 5,400 
Developing countries 3 ,200 3,500 4,053 4,023 4,164 3,861 
Centrally planned 
countries 300 500 593 715 1,208 1,701 
Antarctic 300 400 238 150 78 65 
3 . World exEorts: valued (1953-55) ( 1955-57) u.s. $ million 
Total 2,469 2,505 2,746 3,195 3,141 3,051 
Developed countries 1,090 1, 222 1,423 1,731 1,683 1,639 
Developing countries 1,096 1,014 1,064 1,174 l, 117 938 
Centrally planned 200 185 216 253 368 463 
countries 83 84 43 37 28 11 
Antarctic 83 84 43 37 28 11 
8 Source: (24 and 25). '• ·~ 
blncluding rough estimates for China. 
clncluding oil equivalent of oilseed exports. 
dExcluding value of the cake c omponent of oilseed exports. 
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for 56 percent of the volume of fats and oils trade in 1950-54, and 
for 44 percent of the value of this trade in 1953-55. In 1966, those 
percentages were down to 40 percent for volume and 36 percent for value . 
Whereas the volume of world fats and oils trade doubled f rom 1950-54 to 
1966, exports from LDC only rose 20· percent. With a population increase 
of SO percent over the same period, those countrie s definitely exported 
less fats and oils on a per capita basis in 1966 than they did in 1950. 
They also earned less revenues for their oils sales, both on an aggre-
gate and on a per capita basis . It is true that from 1953-55 to 1966 
prices fell more for temperate zone oils than for tropical oils, but DC 
were able to make up for this loss and even expand their earnings with 
much larger exports. In LDC, proceeds from oilseeds and oils sales 
actually decl i ned 6 percent from 1953-55 to 1966-67. 
The problem, then, is to determine why the LDC have lost such a sub-
stantial part of the fats and oils market, and ultimately to draw some 
conclusions with policy implications. The analysis will show whether 
the decline of their share is structural or not, and whether it would be 
a sound policy for the LDC to invest or to further invest in the ex-
pansion of oils production for larger export earnings from this crop. 
A first indication towards the solution of this problem is given 
by a discussion of trade changes in terms of competitive and structural 
effects. The distinction between competitive and structural effects 
does not exactly explain the changes , but it clarifies the nature of the 
changes that occurred. One point that emerges from such an analysis is 
that all of the losses that the LDC registered were due to the 
6 
competitive effect. 
Only a detailed discussion, however, of the economic and political 
factors that have changed the pattern of international fats and oils 
trade over the two past decades, will put one in a position to draw 
conclusions regarding the share of LDC in this trade. Among the economic 
factors, special attention will be given to production, price and con-
sumption patterns, all of which will be treated as larger categories 
and to which other economic variables such as technological change and 
per capita income will be subordinated. It is certainly true that there 
has been a fair degree of interaction between some of these factors, 
but for the sake of analysis, a different chapter will be devoted to 
each of them. It is true that production has influenced prices and that 
prices have influenced consumption, but all three of those factors have 
exercised an impact on trade which can be distinctly shown . 
Some of the political factors are closely connected with and sub-
ordinated to economic factors, e.g. government policies that have been 
directed at expanding or curtailing produc tion; such measures are 
nothing but production planning and will be dealt with in the chapter 
on production. Some political factor s , however, may have influenced, but 
cannot be classified under, economic categories and will accordingly be 
discussed in a separa te chapter . Implied are such important determinants 
of international trade as (1) tariffs and other trade controls and ( 2) the 
U.S . food aid programs. 
In the second chapter, the analysis of the factors that have in-
fluenced trade will start with a discussion of production. Production 
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of some of the most important oilseeds produced in DC has taken great 
leaps forward, whereas the production of t r opical oil s , except for 
peanuts, has stagnated. Over the period from 1950- 54 to 1965- 67, sun-
flowerseed production more than tripled, soya produc tion more t han doubled 
and tallow production increased 70 percen t . Palm and palm ker nel pro-
duction on the other hand hardly increased at all, and copra production 
only expanded 14 percent. The uneven rate of increase of production in 
LDC and in DC clearly accounts for most of the reorientation of inter-
national fats and oils trade from LDC to DC, and from tropical to tem-
1 perate zone oils. 
The factors mainly responsible for the remarkable expansion of fats 
and oils production in DC are (1) a vigorously expanding demand for 
oilseed meal, connected with a growing demand for mea t , ( 2 ) goverrunent 
policies for promoting oilseed production and (3) technolog ical i mprove-
ments which made the production increases possible, through higher seed 
yie lds at production and higher oil yields at extrac tion. 
Production increases of some of the main oil-bearing materials 
were triggered off, not by a larger demand for oils, but by the expand-
ing demand for meat. As the livestock industry expanded in Western 
Europe and Japan, it called for an increasing amount of oilseed and fish 
meals, e specially in pig and poultry feeding. Consequently, soybeans 
and fish have been produced and purchased increasingly for their meal 
1 
Peanuts was the only tropical oil-bearing material t o partly 
offset this trend. 
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component; the oil component of these commodities has become more and 
more of a by-product. Also tallow and lard, both of them slaughter fats, 
are not produced to respond to a demand for fats; they are mere by-
products of the demand for beef and pork. The rapid increase of live-
stock production mainly resulted, on the demand side, from the rise in 
consumer incomes, and on the supply side, from the structural changes 
in production, the most important change being a more intensive use of 
oilcakes. 
Apart from the demand for livestock products and for oilcakes, 
there are a couple of other factors which have stimulated oils produc-
tion in DC more than in LDC. One of them is government policies, e.g., 
support prices and export subsidies} For instance, the high support 
prices for soybeans in the U.S., together with low prlces and decreasing 
acreage allotments for competing crops, have certainly contributed 
towards tripling the soybean acreage in that country from 1950 to 1968. 
Also, government planning in the USSR and in Eastern Europe has been 
directly responsible for the important expansion of sunf lowerseed. 
Another factor i s the advanced technology of both farming and processing 
in DC . The advances in farming technology are well reflected in the 
increasing productivity of land, even if this is a partial measure which 
does no t indicate how much of the total change in output is attributable 
to any particular input. 
Farm yields in DC have been much higher because of more intensive 
and possibly irresponsible (in terms of ecology ) use of fertilizer and 
1Although government policies have influenced the output of vegetable 
and animal fats alike, this investigation will concern itself only 
the policies applied for vegetable oils. 
oils 
with 
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pesticides, because of a higher degree of mechanization and a better 
combination of the factors of production, and finally because of the 
introduction of superior seed varieties. In addition to this, crushing 
methods in DC are usually superior to those in LDC, and the treatment of 
crude oils has been perfected by deodorization, bleaching and hydrogena-
tion techniques. 
As against the rapid advances in farm and processing technology in 
the DC , LDC have made very little progress. Major problems were the 
lack -- or insufficient use -- of fert ilizer and pesticides, lack of 
capital and technically trained personnel, political instability, and a 
low short-run elastici ty of supply (tropical oil-bearing materials are 
mostly tree crops). 
Up to this point only aspects of production have been considered. 
Other factors that influenced trade are price and consumption, but it 
is important to remember that these factors and production constitute 
an interdependent system. Indeed, increased supplies of soybean, sun-
flowerseed, rapeseed, fish oil and tallow have pressed down prices of 
these oils, and ultimately of all oils; at the same time, increased 
availabilities and low prices have made these oils more attractive for 
the manufacturers of fats and oils products and resulted in their larger 
use in consumption . The expanded demand for these oils, in its turn, 
had an impact on production and t rade. 
It ha s to be pointed out, howev.er, that supply forces have defin-
itely been stronger than demand forces. The reason for this development 
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lies in the decisive influence of an external variable, namely the 
growth of demand for livestock products and for oilcake. It is a fact 
that the supply of some of the most important fats and oils, soybean 
and fish oil, tallow and lard, has not been connected with the demand 
for these commodities, but with the production of meat and the produc-
tion of oilcake. In other words, soybean, fish oil, tallow and lard 
have not been produced in response to their own demand, but as by-
products of oilcake and livestock products. 
Once this is established, it remains that trade movements have re-
acted to prices, especially because fats and oils are easily substi-
tutable for each other and accordingly have a high price elasticity. 
There has been a long-term response of consumption and trade to absolute 
price levels (the average price over the whole period considered), in 
the sense of a substitution of cheaper for more expensive oils. Quanti-
ties used have also reacted significantly to short-term price fluctua-
tions, often in the sense of accelerating long-term adjustments. This 
adjustment process will be illustrated by indicating the way manufacturers 
have substituted cheaper for more expensive oils in the composition of 
margarine in a particular country, the Netherlands ; the data will bring 
out the correlation between oils prices and the use of these oils in 
1 margarine manufacturing in that country . 
1The example of the Netherlands is used, because it is one of the 
only importing countries for which detailed consumption data are avail-
able. In 1965, the Netherlands accounted for 8% of world fats and oils 
imports. Until the enactment of the CAP for fats and oils in July 1967, 
they had enjoyed free access to the world market and per capita consump-
tion was the highest in the EEC . Also, margarine in 1965/67 (2 year 
average) accounted for 73% of total fats and oils consumption in the 
Netherlands, butter excluded. 
ll 
Margarine manufacturing is a particularly apt example for studying 
the influence of prices, because margarine retail prices are fixed, 
whereas the primary oils prices are subject to heavy fluctuations. It 
is natural to assume that the profit maximizing manufacturer will at 
each moment try to use the oils which at that moment are relatively 
cheaper. The short-term price fluctuations were indeed closely reflected 
in consumption for coconut oil, soft oils and marine oils, but there 
was practically no correlation between prices and consumption for palm 
and palm kernel oils. The use of palm kernel oil was determined, not 
by the absolute level of its price, but by the relation of its price 
to the coconut oil price. 
In the long run, the most expensive oils such as coconut and palm 
kernel have definitely lost part of the market. Also palm oil, which 
is the most expensive of the cheaper oils, has seen its use go down 
considerably. All of this shows sufficiently that prices have influenced 
consumption and, through consumption, trade (practically all of the oils 
used in margarine manufacture in the Netherlands are imported). 
Consumption is another determinant of fats and oi ls trade. A dis-
tinction has to be made between per capita consumption of fats and oils 
as a group, and the commodity structure of fats and oils consumption . 
The rise in per capita consumption in a number of developed countries 
has contributed heavily to the expansion of world trade in fats and oils, 
even more than the population increase in these countries. Indeed, the 
rate of increase of per capita consumption has been substantially larger 
than the population increase in those DC which have raised their level 
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of imports. 
Still ,per capita consumption has stabilized on a high level in most 
of the countries of Western Europe, which ~ogether account for more than 
half of the world's imports; it can stil l rise substantially in Southern 
Europe, in Japan and in communist countries, and it is generally very 
low in LDC . The per capita consumption data are confirmed by the income 
elasticities data. The income elasticity of demand for fats and oils is 
nearly zero or equal to iero in North America and Western Europe, and it 
climbs up to one or more according to ·the degree of economic development • 
. Moving from a general discussion of fa~s and oils as a group to 
a specific discussion of the various oils, the commodity structure of 
oils consumption will be illustrated for both the U.S. and the EEC. 1 
It will often be noticed that the share of the cheaper oils has 
risen considerably, at the same time that the use of tropical and more 
expensive oils has gradually gone down. This must be understood in view 
of what was said above on the relation of demand and supply forces in 
the fats and oils market. The commodity structure of fats and oils 
consumption is reflected (1) in the consumption levels of the fats 
and oils products and (2) in the comnodity composition of these fats 
and oils products. 
Major fats and oils products are margarine and shortening, table 
oils, soap, surface coatings and various other industrial products. Per 
l 
The EEC countries are the major importers of oilseeds and oils, ac-
counting for more than one third of world imports, and the U. S. is the 
most advanced nation as far as concerns food processing technology. 
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capita margarine consumption doubled in the U.S. over a 20 year period 
and remained at the same level in the EEC since the middle fifties. 
Table oil consumption doubled in the U. S. and increased 35 percent in 
the EEC. The use of oils declined drastically in soap and drying oil 
products, but increased in other industrial products in both the U. S . 
and the EEC. 
A discussion of the commodity composition points to the fac t that 
the cheaper oils have progressively made up a larger part of the in-
gredients for fats and oils products. Soybean oil in the U. S. and soy-
bean, rapeseed, sunflowerseed and marine oi ls in the EEC have steadily 
increased their hold of the margarine market. As for table oils, we 
see the same advance of soybean oil on the U.S., the German and the 
Dutch markets, remarkably enough in those countries where table oil has 
not traditionally been the major food fat and where it is not usually 
sold as any particular kind of oil. The fact that table oil is a minor 
food fat, and that there are generally no strong consumer preferences 
for any particular kind of oil in those countries, has made it possible 
for the manufacturers to use the cheaper soybean oil as the major com-
ponent of table oils. 
In countries, however, where table oil constitutes the bulk of the 
fats and oils market, France and Italy , the expensive oils--ollve and 
peanut--have kept their share of the market. Here at least it is possible 
to say that the commodity structure of consumption has had the 
major influence on trade and not the other way around. Peanut oil 
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imports into France rose 64 percent from 1954 to 1966. Olive oil im-
ports into Italy fluctuated heavily according to the yearly production 
in Italy itself, but it is true that from 1950-53 to 1962-65 imports 
increased more than 5 times. 
An analysis of the corranodity structure of consumption also points 
out that for a number of minor fats and oils products, soap and surface 
coatings, the availability and the rapid development of non-agricultural 
substitutes has been a determining force. The synthetics revolution in 
those products has been most detrimental to the use of linseed oil in 
surface coatings, and of tallow and palm oil in soap. Tallow and soap 
found new uses in other applications, whereas linseed oil did not, 
which accounts for the decline of linseed oil in international fats 
and oils trade. 
A fourth factor which influences oils trade is direct government 
control of exports and imports . Under this heading are listed trade im-
pediments and the food aid programs of the U.S. To consider the impact 
of U.S. concessional sales, the U.S. share of international trade and 
the world share of the involved corranodities will be recalculated, ex-
cluding the U.S. government programs. 
As for the trade impediments, except for a whale oil quota in France 
and a taxation system in Italy, these have mainly consisted of tariffs 
in the major importing countries. Tariffs have determined trade pat-
terns in a number of ways. First, they have discouraged imports of 
processed products as oils and oilcakes, and have encouraged imports of 
the unprocessed oilseeds. By imposing a duty on the oils which cor-
15 
responded to the value added by processing or t o more, and by letting 
the oilseeds into the country duty-free, the importing countries have 
provided a strong support for their own crushing industries. 
This policy has put the LDC at a disadvantage, by discouraging them 
from setting up and expanding a crushing industry as much as they could. 
If an increasing number of LDC have nevertheless been processing 
larger and larger portions of their oil-bearing materials, this has been 
mainly due to the existence of trade preferences. These trade preferences 
also result from the tariff system. By not applying the oils tariff to 
the imports of a certain number of countries, the major i mporters have 
each of them devised a system of preferences by which they channel t heir 
trade with LDC in a certain direction. The duty-free entry of oils 
from so-called associated or Commonwealth countries, together with a 
high tariff for third countries, has resulted in a division of the 
world in different trade regions . 
The importance of tariffs should however not be overra t ed. For 
example, notwithstanding the EEC 1 s growing requirements for oilseed and 
the preferential treatment g iven the Associated Overseas Members of the 
Community, the dollar volume and market share for these countries as a 
group declined, over the period from 1961-63 to 1965-67, f rom 100.4 
to 89.7 million dollars (a fall in share of the EEC1 s imports from 17. 5 
to 11.7 percent). Supply considerations and the demand for oilcakes 
have in this case been more important. 
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I. TRENDS I N INTERNATIONAL FATS ANO OILS TRADE 
IN THE POS'IWAR PERIOD 
A. Commodity Compos ition of Fats and Oils Trade 
Pre-war trade in fats and oils was dominated by two products which 
together accounted for 32 percent of world trade, copra and peanut, 1 see 
Table 2 . After the war, both of these oils became secondary to soya and 
tallow, partly because of reduced or stagnating shipments of copra and 
peanut, partly because of the fantastic expansion of soya and tallow ex-
ports. 
From 1934-38 to 1948-52, peanut exports declined one third because of 
the heavy check on sales from India and China, the two countries which 
had accounted for half ot the pre-war peanut exports {Table 3). 
Peanut exports from India fluctuated strongly in the fifties and the 
beginning of the sixties, but nearly disappeared from the market from 1965 
onwards. African exports, however, rose appreciably and peanut trade kept 
pac~ with overall expansion of fats and oils trade in the fifties and 
the sixties. 
Copra trade reached a peak in 1951 bec ause of an extra,1rdinarily 
good crop in I ndonesia and the Philippines, and again in 1956-57 and in 
1966, but those years were rather exceptional. From 1951-52 to 1967, the 
share of copra in international fats and oils trade dropped from 23 to 11 
percent because sales never expanded a bove the level of the early fifties. 
l 
Pre-war figures will be indicated in this chapter, but will not be 
further analyzed. 
Each vegetable oil will be designated by the name of t he oil-bearing 
material tha t it is extracted from, for instance, coconut oil by copra. 
This term will stand for both the oil itself and for the oil content of 
the oil-bearing material. 
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Table 2. World exports of main fats and oils, in oil equivalent, 
1934-38 to 1967a 
1934-38 1950 1951 1952 1953 1954 1955 1956 1957 1958 
(in thousand metric tons) 
Butter 500 408 355 347 382 381 457 467 434 449 
Lard 173 280 360 332 255 299 349 365 354 326 
Tallow 162 365 320 429 648 641 703 836 814 691 
Soya 432 272 444 255 355 388 545 813 904 971 
Peanut 826 549 476 478 629 734 883 876 814 849 
Cot tonseed 189 137 102 107 139 350 361 372 303 167 
Sunflower-
b,c seed 97 48 44 57 84 
Rapeseegb 65 42 64 95 121 
Linseed 402 467 374 538 404 
Copra 1057 1133 1354 1168 1033 1169 1220 1366 1337 1102 
Palm 447 496 471 508 554 578 541 559 541 565 
Pa lm kernel 320 379 349 355 377 404 393 399 380 412 
Fish oil 112 112 126 140 133 141 143 145 168 
Otherd 1724 1518 1390 1086 1474 1619 1059 979 999 979 
World total 5830 5647 5731 5191 5986 6696 7209 7658 7713 7288 
(in percent) 
Butter 8.6 7.2 6.2 6.7 6.4 5.7 6 . 3 6 . 1 5. 6 6 .1 
Lard 3 . 0 5.0 6. 3 6 . 4 4 . 3 4.5 4.8 4 . 8 4 . 6 4 . 5 
Tallow 2.8 6.5 5. 6 8.3 10.8 9. 6 9.7 10.9 10.5 9 . 5 
Soya 7 .4 4.8 7.7 4.9 5.9 5.8 7. 6 10.6 11. 7 13 . 3 
Peanut 14 . 2 9 . 7 8.3 9.2 10.5 11.0 12.2 11.4 10.6 11. 7 
Cottonseed 3.2 2.4 1.8 2.1 2.3 5.2 5. 0 4 . 9 3.9 2.3 
Sunf lowerseed • 7 . 6 . 7 l.O 
Rapeseed .6 .8 1.2 1. 6 
Linseed 6.5 4 . 8 6 . 9 5. 5 
Copra 18.1 20.1 23.6 22.5 17. 2 17.4 16. 9 17 . 8 17.3 15.1 
Palm 7.7 8.8 8.2 9. 8 9.3 8.6 7.5 7. 3 7.0 7. 7 
Palm kernel 5.5 6.7 6.1 6.8 6.3 6.0 5.5 5 . 2 4.9 5.7 
Fish oil 2.0 1.9 2.4 2.3 2.0 2.1 1.9 1.9 2. 3 
Other 26 . 9 24.3 20.9 24.6 24.2 14.6 12.9 13.1 13 . 7 
World total 100 100 100 100 100 100 100 100 100 100 
asources: ( 6' 49, 50 and 51) . 
bNo figures for 1934-38; average for 1950-54. 
CFigures through 1959 do not include exports of "edible vegetable 
oils" from Romania and from the USSR, which were believed to be mainly 
sunflowerseed oil; including those exporls gives an average of 117,000 
MT for 1955-59. 
drncludes s unflowerseed, rapeseed and linseed through 1954. 
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Table 2. (Continued) 
1959 1960 1961 1962 1963 1964 1965 1966 1967e 
(in thousand metric tons) 
Butter 500 460 501 486 468 506 472 472 522 
Lard 415 455 354 352 404 470 302 300 308 
Tallow 891 983 1061 1061 1288 1524 1395 1359 1557 
Soya 1254 1402 946 1362 1439 1705 1782 1742 1962 
Peanut 825 781 825 779 1005 1000 979 1076 1035 
Cottonseed 332 293 · 257 268 286 386 384 229 142 
Sunflower seed 82 219 312 336 389 383 395 7ll 1014 
Rapeseed 121 98 85 137 128 128 253 328 350 
Linseed 474 429 450 446 422 443 474 441 431 
Copra 1003 ll78 1312 1253 1317 1322 1253 1365 ll72 
Palm 560 578 556 515 525 566 542 613 494 
Palm kernel 408 389 367 347 365 369 360 370 270 
Fish oil 201 206 241 341 408 355 388 408 579 
Other 978 949 901 1092 836 886 812 676 676 
World total 8053 8419 8166 8774 9280 10043 9792 10090 10512 
(in percent) 
Butter 6 . 2 5. 5 6 . 1 5.5 5.0 5. 0 4.8 4.4 5 . 0 
Lard 5 . 2 5 . 4 4.3 4.0 4.4 4 . 7 3.1 3 . 0 2 . 9 
Tallow ll. l ll. 7 13 . 0 12.l 13.9 15.2 14.2 13.5 14. 8 
Soya 15 . 6 16.6 ll. 6 15.5 15.5 17.0 18 . 2 17 . 3 18.7 
Peanut 10.2 9 . 3 10.l 8 .9 10.8 10 . 0 10. 0 10.7 9.8 
Cottonseed 4. l 3.5 3.1 3.1 3 . 1 3.8 3.9 2.3 1.4 
Sunflower seed 1.0 2.6 3.8 3. 8 4.2 3 .8 4.0 7.0 9.7 
Rapeseed 1.5 1.2 1.0 1.6 1.4 1.3 2.6 3 . 2 3.3 
Linseed 5.9 5.1 5.5 5.1 4.5 4.4 4 . 8 4 . 4 4.1 
Copra 12.5 14.0 16.l 14. 3 14.2 13.2 12. 8 13.5 ll . 2 
Palm 6 . 9 6. 9 6 . 8 5 .9 5 . 6 5.6 5.5 6 . 1 4 . 7 
Palm kernel 5.1 4.6 4 . 5 4.0 3.9 3.7 3 . 7 3 . 4 2.3 
Fish oil 2.5 2. 5 2.9 3.9 4.4 3.5 4 . 0 4 . 0 5.5 
Other 12.2 ll. l ll. 2 12.3 9 . 0 8 . 8 8 . 3 6.7 6.6 
World total 100 100 100 100 100 100 100 100 100 
e Preli_minary. 
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Table 3. Pre- and postwar peanut exports from China and India, in 
oil equivalenta 
1934-38 1948-52 
(in metric tons) 
China 108,275 37,942 
India 315,869 72, 170 
World 946,450 538,610 
aSource: ( 32) • 
All changes in the postwar fats and oils market have been dominated 
by the remarkable rise of U.S. ~a exports. 
Table 4 . Pre- and postwar soya exports from China and the U. S., in 
oil equivalenta 
China 
u.s. 
World 
a 
Source : (32) . 
1934-38 1948-52 
(in thousand metric tons) 
373.4 37.6 
11.0 222.0 
433.3 274.0 
In 1934-38, soya accounted for 7.4 percent of fats and oils world 
trade, but most exports originated in China. After the war, soya ex-
ports from China dwindled down, and by 1948-52, the u. s. had become the 
main soya supplier (see Table 4 above). In the next years, soybean 
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exports increased in a steep line; from 1955 to 1960, in 5 years only, 
sales nearly trebled. After a recession in 1961, shipments again rose 
regularly, to such a degree that in 1967 soya accounted for 19 percent 
of total fats and oils exports. 
Second place in the oils market toda~ is held by an animal fat, 
tallow. Tallow accounted for only 6.5 percent of world exports in 1950, 
but 17 years later it claimed an impressive 14.5 percent share of the 
market . 
The most amazing development of the last 10 years, apart from the 
continuing expansion of soya and tallow, has been the meteoric appear-
ance on the fats and oils market of sunflowerseed oil, mainly from the 
USSR and Eastern Europe. From the late fifties to 1967, exports in-
creased 10 times and now sunflowerseed accounts for about 10 percent 
of the world market, where together with peanuts it occupies the 
fourth place. Also sensational was the growth of rapeseed exports which 
increased more than 6 times from 1950-54 to 1967. 
Bo th palm and palm kernel exports rose slightly towards the end of 
the fifties, to fall back on their 1950 level in the sixties. Reduced 
palm shipments from Congo Kinshasa and Nigeria in the middle sixties 
have been more than compensated for by the growth of exports from Malaysia 
and Indonesia. Palm kernel sales in the sixties have often been below 
the 1950 level. 
Cottonseed exports reached a peak in the middle fifties (5 percent 
of total exports) because of the opening up of the German market, but 
have been levelling off recently to where they accounted for only 1.7 
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percent of world trade in 1967. 
But ter and lard, finally, have slowly become less important in 
international fats and oils trade, at the same time that the importance 
of fish oil grew. 
B. Regional Distribution of Fats and Oils Trade 
1. Exports 
Only the data for 1952-54 and 1966-67 are relevant to the scope of 
this study, but the developments from 1934-38 to 1952-54 will be indi-
cated because they set the pattern of the postwar fats and oils trade. 1 
lTo analyze the trends in regional distribution of fats and oils 
trade, I originally used the trade matrices of •(38). These matrices, 
however, only extended through 1965 and as I proceeded with this work, 
I found that the 1965 data reflected insufficiently the most important 
recent development of fats and oils trade, namely the fantastic expansion 
of sunflowerseed oil sales and the emergence of the USSR as the second 
largest fats and oils exporter. 
To give an idea of the changes that occurred from 1965 to 1967, oils 
sales from Eastern Europe and the USSR, which in 1965 represented 5 per-
cent of world trade, more than doubled in the course of these 2 years 
(USSR sales alone tripled over the same period). 
I looked for and found reliable regional distribution data for 1967 
in a French professional fats and oils periodical (12) . The totals for 
fats and oils trade in 1965, 1966 and 1967 in this publication amounted 
to 9,811, 10,186, and 10,535 respectively, figures which come very close 
to the totals which are computed in the USDA statistics for the same years 
namely 9,792, 10,090 and 10,512 (51) . 
Unlike the USDA trade matrices (38), Oleagineux (13) has a series 
which covers the pre-war period and which takes up again in 1952 for the 
postwar period. The classification of the regions is different, in that 
it is more a listing of individual countries than of economic regions. 
For instance, (12) gives data for India and Ceylon whereas the USDA 
statistics speak of South Asia. 
An additional advantage of (12) data is that it includes butter and 
lard, two commodities that are either not included in the USDA study (but-
ter) or for which the data are combined with the data of another commodity 
(lard which is listed to~ether with margarine). 
In considering the trends of the regional distribution of fats and 
oils trade, I will compare the 1952-54 and 1966-67 averages t>{ (12) data. 
As no Oleagineux impor t data were available, the USDA data will be used to 
analyze the major world importers and the trade balances of the different 
regions. USDA export data will be listed in Table Al. 
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(see Table 5). During the war, the u. s. became t he first world exporter 
of fats and oils, at the same time that some of the major pre-war ex-
porters had to reduce severely their level of exports. China, for in-
stance, which was the first exporter in 1934-38, had lost most of its 
share of the world market by 1952-54; Argentina and Uruguay and India 
and Ceylon over the same period saw their share go down from about 10 
to 4 percent. Some LDC expanded both the volume of their exports and 
their share of world trade, namely Congo Kinshasa, Nigeria and the 
Philippines, but as a whole, the LDC lost a considerable part of their 
share of fats and oils trade in the forties. 
The trends which were established from 1934-38 to 1952-54 have 
generally been reinforced over the following years, but there have also 
been some new developments. The DC have conquered a further 12 percent 
share of world trade and again the U. S. accounted for the greatest in-
crease; U. S. exports more than doubled from 1952-54 to 1966-67, at 
which time they accounted f or about 30 percent of world exports. 
Another trend that was confirmed in the postwar years was the 
gradual decline of the role of LDC in world fats and oils t rade. The 
volume of exports actually fell in Congo Kinshasa, in India and Ceylon 
and in Indonesia and it more or less stagnated in Nigeria (where the 
l 
Civil war somewhat distorted the figures) and in "Other Af rica". 
As an exception to the general rule, a few LDC actually managed 
to raise their share of world trade, namely Malays ia and various Latin 
1 
In 1966, Nigerian exports amounted to 784,000 MT. 
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Table 5. Regional distribution of fats and oils exports, 1934-38, 
1952-54 and 1966-67, in volume and percent8 
1934-38 
1000 MT 7. 
u.s. 100 
Canada, Australia 
and Oceanla 363 
Eastern Europe 
Western Europe 
Arctic and Antarcticb 507 
Other DC (Europe ) 685 
Total DC 1,655 
Argentina and Uruguay 577 
Other America 133 
Portuguese Africa 62 
Congo Kinshasa 97 
Nigeriac 455 
Former French w. Africa 298 
Other Africa 212 
India and Ceylon 589 
China 742 
Malaysia 132 
Indonesia 529 
Philippines 348 
Other Asia 
Total LDC 4,174 
World Total 5,829 
a 
1.7 
6.2 
8.7 
11. 7 
28.3 
9.9 
2.3 
l.O 
1.7 
7.8 
5.2 
3.6 
10.l 
12.7 
2.3 
9.l 
6.0 
71. 7 
100 
b Source: ( 12, 13, 14 and 15). 
1952-54 
1000 MT 
l, 272 
350 
459 
489 
2,570 
219 
118 
88 
207 
563 
260 
270 
219 
188 
104 
377 
500 
3,109 
5,769 
1966-67 
7. 1000 MT 7. 
22.4 3,092 
361 
6.2 583 
767 
947 
8. l 7-5 7 
8.6 
45.3 6,007 
3.8 459 
2.1 389 
l.5 91 
3.6 133 
9.9 653 
4.6 653 
4.7 374 
3.9 97 
3.3 296 
l.8 223 
6.6 236 
8.8 811 
104 
54.7 4,353 
100 10,360 
29.9 
3.5 
5.6 
7.5 
9.2 
2.5 
58.2 
4.4 
3.8 
.9 
1.3 
6.4 
6.4 
3.6 
.9 
2.9 
2.1 
2.3 
7.9 
l.O 
41. 7 
100 
Arctic and Antarctic expor ts are classified under DC because the 
whale and sperm oils from these regions are mostly produced by DC. In 
1955, for instance, only 45,000 MT out of a total of 470 ,000 MT of 
whale oil exports originated in LDC (49). 
Canadian exports, which in 1952-54 together with "Other America" 
are listed under LDC, approximately make up for the whale oils exports 
from LDC listed under DC, so that the total percentage for DC, 45.3 
percent, is not affected much. In 1966-67, only about 8,000 MT of whale 
oils experts originated in LDC, less than .2 percent of fats and oils 
world trade. 
c 
British West Africa in 1934-38. 
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American countries. Also former French West Africa and the Philippines 
substantially increased the level of their exports, although at a 
so~ewhat slower rate than the increase of total fats and oils exports . 
Considering that the 1952-54 classification "Other DC" indicates 
European exports, and that arctic and antarctic oils were mostly pro-
1 duced by European countries, one can conclude that European oils ex-
ports underwent a remarkable expansion, their share of world trade pass -
ing from 13 percent in 1952-54 to 19 per cent in 1966-67. The growth of 
European expor ts came about in spite of the steep reduction of whale 
oils sales; excluding these sales, European oils exports actually quad-
rupled over the period considered. 
The most spectacular development of the postwar years, and com-
parable to the emerg~nce of the U. S. as a major exporter in the forties, 
was the emergence of the USSR in the sixties. Whereas in 1951 Eastern 
Europe and the USSR accounted for only .4 percent of world exports (see 
Table Al), 14 years later they claimed a 4,9 percent and in 1967 a 
9.2 percent share of world trade. 
Up till this point, the changes in relative shares for the maj or 
fats and oils exporters have only been briefly indicated. It would now 
be interesting to analyze to which extent these changes are due to 
structural or to competitive effects . The changes may be said to have 
been structural in this sense that exports of oils with an expanding 
1rn 1955, only 180 ,000 MT of whale oils exports, out of a total 
of 470,000 MT originated in non- European countries (47). 
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trade pattern contributed toward the growth of a country's share in 
oils world trade, and that exports of oils with a stagnating trade 
pattern contributed toward the reduction of a country's share in oils 
world trade (see Table 6). 
Table 6. Classification of fats and oils in categories of expanding 
and stagnating trade8 
Expanding 
Sunflower seed 
Soya 
Rapeseed 
Fish oil 
Tallow 
Peanut 
Stagnating 
Butter 
Lard 
Linseed 
Cottonseed 
Copra 
Palm 
Palm kernel 
a 
Source: Table 2. 
Percentage change from 1950 to 1967 
+947.4 
+621.3 
+440.3 
+417.0 
+343.2 
+ 88.5 
+ 27 . 9 
+ 10.0 
+ 7.2 
+ 3 . 7 
+ 3.4 
+ .4 
+ 28.7 
The changes may be said to have been competitive if they are due 
to the fact tnat a country expanded its share of world trade in a par-
ticular oil. In other words, if a country was exporting expanding oils 
in 1952-54, it is normal that it should have expanded its share of fats 
and oils world trade: this would be a structural change; if in addition 
26 
this country expanded its share of world trade in the particular ex-
pan.ding oil, this would be a competitive change. 
Thus, the U.S. has gained a substantial share of the oils world 
market because it exported two of the fastest expanding oils (positive 
structural effect). At the same time, this country expanded its share 
of the soya market (positive competitive effect) and saw its share of 
the tallow market go down (negative competitive effect) (see Table 7) . 
The £.~. also registered severe competitive losses in cottonseed 
and lard trade, but it would seem that for all oils exported by the U. S., 
competitive gains and losses more or less cancel out; most of the per-
centage share the U.S . gained in fats and oils world trade may be at-
tributed to the structural effect. 
In the case of Eastern Europe and the USSR, however, there is 
clearly a competitive component involved in the to t al change, as these 
countries raised their total oils exports from little more than 20,000 
MT in 1951 (see Table Al) to 767,000 MT 15 years later. Rapidly growing 
sunflowerseed exports gave these countries an enormous structural ad-
vantage but Eastern Europe and the USSR also substantially improved their 
competitive position on all of the oils export markets where they 
engaged in trade . In the rapeseed, butter and lard markets, they 
raised their share from practically nothing to 17.6 percent, 10 percent 
and 25 . 2 percent, respectively, and they accounted for three times as 
much of sunf lowerseed world exports in 1966-67 as they did in 1952-54. 
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Table 7. Chief exporters of the main fats and oils, 1952-54 and 1966-67a 
1952-54 1966-67 
1000 MT 7. 1000 MT '70 
Cottonseed 
U. S. 136 85.0 54 27.4 
Sudan 23 14.4 16 8 .1 
China 34 17.2 
Nicaragua 22 11. 2 
Total 160 100 197 100 
Peanut 
u. s . 10 1.8 37 3 . 5 
Argentina 2 .3 70 6 . 6 
Nigeria 168 30.5 356 33 . 6 
Former French West Africa 186 33 . 7 351 33.l 
China 50 9.1 53 5 . 0 
India 40 7. 2 o.o 
Total 551 100 1060 100 
Soya 
u.s. 210 74.7 1714 92 . l 
China 64 22 . 8 110 5.9 
Total 281 100 1861 100 
Sunflowerseed 
Argentina 11 28.2 80 12.7 
Eastern Europe (and USSR) 10 25.6 540 85.6 
Total 39 100 631 100 
Raeeseed 
Canada 116 30.9 
France 7 11. 9 76 20 . 3 
Sweden 27 45.8 23 6.1 
China 11 18.6 38 10 .1 
Eastern Europe(and USSR) 66 17.6 
Total 59 100 375 100 
asource: ( 12~ 13, 14 and 15). 
Table 7. (Continued ) 
Copra 
Cey lon 
Indonesi'1 
Malaysia 
Philippines 
Papua-New Gui nea 
Tota l 
Palm kernel 
Nigeria 
Congo Kinshasa 
French Africa 
Total 
Palm oil 
Nigeria 
Congo Kinshasa 
Indonesia 
Malaysia 
Total 
Linseed 
Canada 
u.s. 
Argentina 
Uruguay 
Total 
Butter 
Denmark 
Netherlands 
Aus tralia 
New Zealand 
Eastern Europe ( and USSR) 
Total 
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1952-54 
1000 MT 
114 
209 
46 
496 
52 
1076 
189 
53 
51 
162 
134 
135 
48 
551 
39 
11 2 
132 
39 
363 
110 
44 
36 
135 
367 
i. 
10. 6 
19 .4 
4 . 3 
46.l 
4. 8 
100 
50 . 0 
14. 0 
13.4 
29.4 
24. 3 
24 . 3 
8 . 7 
100 
10 . 7 
30 . 8 
36 .4 
10 . 7 
100 
30 . 0 
12 . 0 
9 . 8 
36 . 8 
100 
1966- 67 
1000 MT 
82 
116 
35 
816 
72 
1280 
170 
36 
52 
88 
97 
139 
180 
551 
151 
94 
116 
13 
432 
90 
42 
89 
171 
54 
544 
i. 
6 . 4 
9 .1 
2.7 
63.8 
5 . 6 
100 
51. 3 
10 . 8 
15 .7 
16. 0 
17. 6 
25 . 2 
32. 7 
100 
34 . 9 
21 . 7 
26 . 8 
3.0 
100 
16 . 5 
7 . 7 
16 . 4 
31 . 4 
10 . 0 
100 
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Table 7 . (Continued ) 
1952-54 1966-67 
1000 MT 7o 1000 MT 7. 
Lard 
u.s. 256 88 . 3 112 39.2 
Denmark 13 4.5 15 5.2 
Eastern Europe (and USSR) 72 25.2 
Total 290 100 286 100 
Tallow and other animal fats 
Argentina 73 5. 6 
u.s. 485 84.0 954 73 . 6 
New Zealand 45 7.8 63 4 . 9 
Australia 29 5.0 87 6.7 
Total 577 100 1296 100 
Fish oil 
Norway 52 34 . 9 214 37.l 
I celand 14 9.4 106 18 . 3 
u.s. 35 6 . 0 
Peru 143 24.8 
Total 149 100 577 100 
Argentina's chief oils exports, except for sunflowerseed and tal low, 
consist of stagnating oils; if this country has nevertheless expanded 
its share of oils world trade, this is primarily due t o the improvement 
of its competitive position on the peanut market, and to the structural 
effect in the sunflowerseed and tallow markets. 
The advance of Other America on the oils market mostly resul ted 
from the growth of fish oil exports from Peru and soya expor ts f rom 
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Brazil, both expanding oils. In addition to this structural effect, 
there was also a strong positive competitive change, at least in the 
case of Peru. 
Congo Kinshasa's oils exports not only consisted of two stagnating 
oils, this country also lost substantial shares in the palm kernel and 
palm oil markets. Nigeria exported the same oils, and lost a larger 
share of the palm oil market than Congo Kinshasa, but it accounted for 
slightly more of palm kernel world exports. Although Nigeria also re-
inforced its competitive position for peanut, the combined positive 
structural and competitive effects on this market did not compensate 
for the losses registered in its other oils markets. 
In the case of India and Ceylon, the severe reduction of Ceylonese 
copra exports and the virtual disappearance of India from the oils 
world market both point to a strong negative competitive effect. 
China, on the contrary, although it suffered competitive setbacks 
in all of its oils markets, except for cottonseed, still accounted for 
nearly the same percentage of world trade in 1966-67, mostly because of 
a strong structural effect in the soya and rapeseed markets. 
Malaysia became more important on the oils market, in spite of 
the nature of the oils it exported (copra and palm oil), because of 
a strong competitive change in its palm exports, its share in this 
market passing from 8.7 to 32.7 percent. 
Indonesia and the Philippines had to contend with a strong negative 
structural effect and Indonesia also became less competitive in copra 
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trade. The Philippines, on the other hand, improved their competitive 
position on the copra market and nearly succeeded in neutralizing the 
negative structural effect. 
It should be understood that an analysis of structural and 
competitive effects has its weaknesses. As Haberler (in introduction 
to 2) indicated, "a country is not necessarily more or less efficient 
or competitive merely because its share of world trade in a commodity 
changes." Since the term compe t itive effect is misleading, Baldwin 
suggests (2, p . 51) this c omponent of the total change is better re-
garded as simply due to the changes in a country's share of the par-
ticular commodity group. 
2 o Imports 
The most important developments in the fats and oils import market 
of the postwar period have been the emergence of Eastern Europe and 
Japan as major importers (see Table 8) . The EEC, however, remained 
the main fats and oils importer with 36 percent of total imports in 
1965 . 
Also the LDC had to step up imports to meet the consumption needs 
of a quickly growing population; from 1951 to 1965, the volume of 
their imports quadrupled and their share of world imports doubled . 
The DC, with the exception of Japan and some Southern European 
countries , generally saw their share of world oils imports go down. 
3. Net trade balance by economic region 
The u.s. had by far the largest net export balance tn 1965, with 
an export surplus more than ten times as much as its 1951 surplus 
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Table a. Regional distribution in volume and percentage of world 
imports of fats and oils 1951 and 1965a 
Year : 1951 1965 
Importer Volume '7. Volume % 
(in 1000 metric tons) 
u.s. 467.6 10.6 550.a 5.9 
Canada la9.3 2. 4 195.l 2.0 
Japan 132.9 2.9 753.9 a.a 
EEC l,6a2.9 37.4 3,363.5 35.a 
EFTA l,4a3.4 32.9 1,591 17.a 
OWE 114.4 2.5 412 4.4 
Australia, N. Z. and s.A. 6a 1.5 124 1.3 
Total developed countries 4,a57.5 90.2 6,99a.3 74.4 
Eastern Europe 37.4 a . a 5la.9 5.6 
USSR 5.7 0 .1 227 . 7 2. 4 
Connnunist Asia 49 0.5 
Total centrally planned 43.l 0.9 795.6 a . 5 
countries 
Latin America 135.9 3.0 4aa.7 4.4 
North Africa 63.0 L4 267.4 2. 9 
West Africa 4.4 0.1 49.4 0.5 
East Africa 12.2 0.3 59.4 a . 6 
West Asia 14.5 0.3 240.2 2. 6 
South Asia 46.1 1. 0 323 . 3 3.5 
South East Asia 22 o . 5 27.a a.3 
Other East Asia 4a a.9 132.2 1.4 
Far East Asia and Oceania 62 1.4 75.7 a . a 
Total LDC 4aa .1 a .9 l,5a5.l 17.a 
Total world imports 4,5al.7 iaa 9,371 . a laa 
asource: (3a). 
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(see Table 9) . Japan's net imports increased 5 times and the EEC's 
net imports doubled . 
The USSR became, and Communist Asia, remained self-sufficient in 
fats and oils at the same time that net imports into Eastern Europe 
increased 15 times . The serious fats and oils import needs in 
Eastern Europe, including the USSR, turned into a large surplus in 
the years following 1965. In 1967, fats and oils exports from Eastern 
Europe and the USSR amounted to 945,000 MT and imports to only 
540,000 MT (53) . Thus, in 2 years only, a trade deficit of 219,500 
MT was turned into a trade surpl us of 405,000 MT . 
Moreover, 58 percent of the predominantly Eastern European im-
ports consisted of sunflowerseed (oil equivalent) or sunflowerseed 
oil which was all imported from either the USSR, Romania or Bulgaria. 
In 1967 , the USSR and Eastern Europe at most imported 227,000 MT from 
non- Comecon sources, quite a setback fr om the 1965 figures, which 
amounted to 608,000 MT (51). 
Table 9. Net trade balance by economic region 1951, l965a 
Countries and regions 1951 
(1000 MT) 
1965 
U.S. + 213 . 7 +2395.6 
Canada 54.7 + 122.4 
Japan - 121 . 9 - 636.8 
EEC -1453.0 -2812.0 
EFTA -1087 . 5 -1244.7 
OWE 78.6 - 267.5 
Australia and N. Z. and S. A. + 19 . 1 + 116. 7 
Total DC -2455 . 5 -2316.3 
asource: (38) . 
Table 9. (Continued) 
Countries and regions 
Eastern Europe 
USSR 
Cormnunist Asia 
Total centrally planned 
countries 
Latin America 
North Africa 
West Africa 
East Africa 
West Asia 
South Asia 
South East Asia 
Other East Asia 
Far East Asia and Oceania 
Total LDC 
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1951 
18.l 
3.7 
+ 217.8 
+ 196 
+ 319.4 
+ 12.7 
+ 763.6 
+ 14.4 
+ 33.l 
+ 211. 5 
19.5 
+ 444.0 
+ 476.7 
+2255 
(1000 MT 
1965 
- 361. 2 
+ 69.7 
+ 110 
- 181.5 
+ 397.6 
98.0 
+1284.l 
47.6 
- 151.3 
- 191.9 
+ 23.2 
+ 658.l 
+ 529.3 
+2497.7 
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ll. PRODUCTION 
As Table 10 i ndicates , world produc tion in fats and oils shows 
some disti nctive dif fP. rences from world trade. No t on l y did t rade 
grow at a much faster rale than produc tion, oi ls which were the most 
important commoditie s in trade were not necessarily the fir s t in 
world product ion. I n 1950-54, for instance, the 3 top fats and oils, 
Table 10 . World production of fat s 
1950-54 and l 965-6 7a 
and oils , in oil equivalent, 
·1. change 
f r om 1950-54 to 
1950- 54 1965- 67 1965-67 
1000 MT 7. 1000 MT 7o 
Bu t ter 3 ,285 14. 6 4, 268 12. 3 30 
Lardb 2, 857 12. 7 3 , 892 11. 2 36 
Tallow 2 ,2 77 10.l 3, 885 11. 2 70 
Soya 1, 849 8 . 2 4 ,462 12 . 8 136 
Peanu t 1, 597 7. 0 2, 947 8 .4 84 
Cot t onseed 1, 647 7 . 3 2 , 321 6. 7 41 
Sunflowerseed 858 3 . 8 2 , 878 8 . 3 235 
Rapeseed 940 4 . 2 1,470 4 . 2 56 
Linseed 909 4 . 0 1, 053 3.0 16 
Copra 1,876 8.3 2,140 6 .1 14 
Palm 1,156 5.1 1,186 3 . 4 3 
Palm kerne l 378 1. 7 383 l.l 1 
Fish oil 423 1. 9 873 2 . 5 106 
Other 2 ,488 11. 3 3 , 053 8 . 8 23 
World t o t al 22 , 540 100 34 , 811 100 55 
aSource : (49 and 51) . 
bRender ed l ard only in most countries . 
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which together accounted for 37.3 percent of world production, were 
butter, lard and tallow, accidentally all of them of animal origin. 
Butter, the first coomodity of world production, was however only the 
fourth largest in world trade and together with lard and tallow ac-
counted for only 21 percent of world trade. By 1965-67, soya had be-
come the first oil both in production an~ trade, but butter, lard and 
tallow still accounted for 34.7 percent of world production and for 
only 18.6 percent of world trade. 
In spite of the general rise of fats and oils production, tropical 
oils production, peanut excepted, stagnated over the period considered . 
Copra, palm and palm kernel output increased only 14 percent, 3 percent 
and l percent, respectively. 
The most important developments were the growth of sunflowerseed 
and soya production; each gained about a 4.5 percent share of total 
oils production, but the performance of sunflowerseed may be said to 
have been more spectacular, because it started from a much lower level 
than soya. 
In the rest of this chapter, the factors will be analyzed which 
stimulated or checked fats and oil~ output in DC and LDC. 
The main factors that have influenced fats and oils production in 
DC are: (l) the sharp growth of the demand for oilseed meal connected 
with the growing demand for livestock products, (2) government policies 
for promoting oilseed production and (3) improved farm and processing 
technology. 
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A. Growth of Demand for Livestock Products and Oilcakes 
The main feature of fats and oils output in DC is the fact that 
output of the main animal fats and of certain vegetable oils has been 
independent of the demand for these corrunodities, for it has been and 
is connected with the production of meat, either directly (tallow, 
lard) or indirectly through oilcake (fish, soya). As the livestock in-
dustry expanded, a corresponding expansion of lard and tallow produc-
tion took place . The growth of livestock and poultry industries in turn 
led to an intensive use of high protein feeds such as oilseed and fish 
meal and trigger ed off the rapid growth of oilseed and accordingly of 
oi l s production . 
The expansion of the livestock and oilcake1 industries will be il -
lustr ated for the EEC and Japan, the two major oilcake importers and 
also the countries where most of the increased demand for oilcake 
originated.2 
1. Expansion of livestock and poultry industries 
For a number of reasons which will be detailed below, the demand 
f or, and the production of livestock products have grown steadi l y in 
the EEC and Japan in the l ast decades. 
1The term oilcake is used to cover all of the meals and cakes ob-
tained from oilseeds and fish . The product obtained by solvent extrac-
tion of the oil from the oilseeds is in the form of, and is often re-
ferred to a s "meal " , e.g . soybean mea l . The product obtained by solvent 
extraction of the oil by crushing is in the form of, and is often re-
ferred to as "cake", e . g . peanut cake. 
2world consumption of oilcake increased 20.9 million metric tons 
from 1955 to 1967. The EEC and Japan accounted for 30 and 8 percent 
respectively of this increase (25, Table 54). 
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In Japan, the share of livestock products within the whole of 
agricultural production doubled from 1955 to 1966. The number of dairy 
cattle increased 268 percent, the number of swine 519 percent and the 
number of poultry 226 percent. At the snme time, per capita consumption 
of pork increased 35 percent and per capita consumption of chicken and 
of milk increased 5 and 3 times respectively (16 ). 
In the EEC, beef and veal and pork consumption, which were already 
at a high level in 1956, increased only 26 and 37 percent respectively, 
but poultry output more than tripled from 1954 to 1967 (40). 
The factors which explain the rapid rise of livestock production 
are (a) the growth ' of consumer incomes, (b) structural changes in pro-
duction and (c) a rise of meat prices. 
a. Growth of per capita incomes Per capita incomes in Japan 
and the EEC increased 244 and 89 percent respectively over the period 
from 1958 to 1967 (35). This rise of consumer incomes stimulated a 
corresponding rise of the demand for meat, because the income elasticity 
of meat demand in the EEC and Japan is pretty high. In 1961-63, the 
income elasticity for meat as a whole amounted to about .5 in the EEC 
and to 1.1 in Japan; the income elasticity for poultry was even higher, 
1.0 in the EEC and 1.7 in Japan . Also in Japan, elasticities for 
beef and pork amounted to 1.0 and 1.2 respectively. 
b. Structural changes in the poultry and livestock industries 
One of the major structural changes in the EEC and Japanese livestock 
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industries was the growth of large commercial poultry and egg production 
units, at the expense of the traditional farm flock. "Through the use 
of American technology and primarily imported feeds, these commercial 
units have been expanding rapidly" (40, p. 57). Poultry producti~n has 
indeed grown at a spectacular rate in both the EEC and Japan and has 
accounted for a growing portion of total oilcake consumption. 1 
Another factor that had a profound impact on the structure of the 
livestock industry was the progressing mechanization of agriculture; 
the introduction of tractors and other mechanized power sources has 
increasingly reduced the need for draft cattle as horses and asses and 
has thus released resources in the livestock industry for raising meat-
producing animals instead. This factor was quite important in Japan, 
where the number of draft cattle declined 38 percent from 1954 to 
1966, and the number of horses dropped from over a million in 1950 to 
268,000 in 1966 (16). An additional reason for the decline of horse 
raising was the elimination of horses for military purposes. 
c. Meat prices A third factor that stimulated livestock pro-
duction was the higher prices that farmers got for their livestock 
products, at the same time that oilcake prices increased to a much 
1calvin c . Spilsbury noted that poultry meat consumption was the 
most important indicator of the demand for soybean meal. Both in 
France and i n Germany, poultry feeds accounted for 45 percent of total 
mixed feeds in 1961. Also in France, 80 percent of the soybean meal 
was used in poultry feeds in 1963 (4). In Japan, 65 percent of the 
formula feeds was used for poultry feeding. 
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lesser extent. From 1957 to 1967, the livestock products price index 
rose 28 points in the EEC and 50 points in Japan, at the same time that 
oilcake prices only rose about 5 points (25, Figure 37). Oilcakes have 
become steadily cheaper relative to livestock products, even during the 
1960s when their prices were also rising. 
2. Growth of oilcake requirements and intensified feeding practices 
Raising the livestock output required increasing the feedstuff 
input. The increase in livestock production, however, was accompanied 
by a more than proportional increase in the use of feedstuffs and es-
pecially of oilcakes. The fact is that the feeding rate per animal has 
grown, in the EEC as much as 140 percent fr om 1954 to 1963 (4, p. xiii ) . 
While the combined output of the main livestock products,milk, meat 
and eggs, grew about 50 percent since 1955 in Western Europe and J apan 
(25, p. 169 ), total consumption of feedgrains and of oilcake in these 
countries increased roughly 80 percent and more than 160 percent re-
spectively. In the EEC alone, oilseed meal consumption expanded 322 
percent since 1954 (40, Table 33). 
Accordingly there are other factors than the mere growth of livestock 
output to account for the growth of oilcake consumption. The most im-
portant one, as mentioned in the preceding section, and which was de-
cisive in the pig and poultry industry, was the shift to large commercial 
units of production; these commercial farms throve on an advanced feeding 
technology which calls for a larger proportion of high protein concentrates 
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in the feedstuff.l 
Although some protein is provided in the feedgrains, the farmer 
has to use high protein concentrates to bring up the ratio of protein 
in his feeds. High protein concentrates have traditionally been supplied 
in such protein feeds as skim milk powder, meat meal, dried blood and 
brewers' grains. 
But supplies of these protein feeds have increased much less than 
the supplies of oilcakes. In the U.S. where other high pro-
tein concentrates and synthetics are probably most widely used, 
oilcakes still account for approximately two thirds of all high 
protein feeds. It is estimated that in other countries the 
proportion of all high-protein feeds accounted for by oilcakes 
is even higher (25, p. 159). 
Another, although minor reason for the more intensive use of high 
protein concentrates and especially oilcakes, has been the increasing 
demand, not only for more meat, but also for high quality meat with 
little fat, which can only be produced with early maturing animals. The 
production of these animals "requires intensive feeding with protein and 
high-energy feed" (4, p. 27). 
l 
Animal feedstuffs are generally divided into roughages and concen-
trates. Roughages include the bulky feeds such as hay, silage and straw. 
They are high in fibre content and normally low in digestible nutrien ts . 
Concentrates are high in nutrients and can be divided into two groups, 
i.e. low and h igh protein concentrates. The first group provides a con-
centrated source of energy and essential nutrients for various physio-
logical reactions, such as production of milk or body fats. Feedgrains, 
wheat and high quality cereal by-products such as wheat bran fall into 
this group. High protein concentrates on the other hand provide a con-
centrated source of protein both for growth and the production of milk 
and eggs ( 25, p. 159) • 
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With milk output accounting for about 25 percent of the overall 
growth of livestock products ( 2.5,p. 170), also the dairy industry con-
tributed heavily lo the growth of oilcake consumption. In the EEC, 
moat of the increase of milk production, which is currently two and a 
half times as high as in 195 5, was achieved as a result of higher 
average yields per cow; indeed, the number of milk cows increased only 
6.5 percent, at the same time that the yield per cow rose 28 percent 
( 40, Table 47). "Various factors contributed to these higher yields, 
including improvements in breeding, in the production and conservation 
of forage and in the ~anagement of herds; but the most important factor ••• 
was the much larger amount of high-protein concentrates fed to the high-
yielding cows" (2~, p. 170). 
The importance of the dairy industry cannot be overstated in the 
EEC. I n his 1966 study on the oilseed produc t needs of the EEC, 
Dieter Elz stated that nearly 90 percent of the oilseed cake and meal 
in the Community were consumed by dairy cows (4, p. 29) . 
All of the above shows sufficiently why the demand for oilcake has 
grown so rapidly. What is important in the context of this study, is 
to show how increased livestock and oilcake production have determined 
the fats and oils supply 
Table 11 shows that while beef and veal output increased 80 percent 
since 1948-52 , tallow output has known a more or less equal expansion, 
70 percent ' since 1950-54. There is a discrepancy, however, between the 
growth of pork and the growth of lard output. Although pigmeat pro-
duction increased 77 percent, lard output only grew 36 percent. This 
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Table 11. World meat production 1948-52, 1955-57 and 1967a 
% increase 
1948-52 1955-57 1967 from 1948-52 to 
1967 
Mil lion metric tons 
Beef and veal 19.2 24. 71 33.93 79 
Pigmea t 12. 9 17.46 23.80 77 
Motton and lamb 3.8 4.44 5.58 47 
Poultry meat 4.l 5.58 11.15 171 
World total 40.0 52.19 74.46 85 
asources: (25 and 34). 
discrepancy is due partly to the fact that rising incomes and consumer 
preferences in the major countries have increasingly called for leaner 
meat, partly to the improvement of feeding techniques, a factor which 
had an adverse effect on the yield of lard per 100 kg of hog. 
One can conclude that the production of animal fats has increased 
at a somewhat slower rate than total meat production. 
The developments in the feedstuff industry have been significantly 
more important, with respect to the production of soybean and fish oils. 
In considering the impact of oilcake demand on oils production, it 
is important to analyze (1) the feeding value of the various oilcakes 
and (2) the oilcake content of the different oilseeds. 
Meal quality: Although all oilcakes are high in protein, the 
actual percentage varies considerably, according to the type of meal, 
44 
from over 70 percent in the case of some fish meals, around 50 percent 
f or peanu t meal and 45 percent for soybean meal, to less than 20 per-
cent for palm kernel meal ( 25, p. 159). 
Since oilcakes are valued mainly as protein feeds , it may be as -
sumed that demand will be str onger for those oilcakes with a high pro-
tein con tent . However, a couple of other factors have to be taken into 
account, including the quality of protein, i.e . the extent to which it 
contains sufficient of each of the essential amino acids. (See Table 12 . ) 
No one type of cake contains all the essential amino acids in 
the right proportions f or all types of stock , although some, 
such as fish meal and soybean meal, have a more balanced 
compositi on than others, Most fixed f eeds therefore conta in 
more than one type of oilcake in order to ensure a balanced 
protein composition (25, p. 160) . 
Although fishmeal has the highest protein content, its use is limited 
by its "detrimental influence on the meat quality if fed in lar ge 
amounts" ( 5, p. 30). 
Table 12. Average composition, by selected characteristics, of various 
oilseed meals a 
Total Digest- Total 
Oilseed meal dry Total ible digestible Cal- Phos-
(solvent process ) matter protein pro tein nutrients Fiber cium phorus 
in '7. 
Soybean meal 89.3 45.8 42.l 77 . 2 5 . 9 .32 . 67 
Cottonseed meal 91.4 41.6 34 . 5 66 .l 10 . 7 .15 .10 
Linseed meal 90 . 9 35.l 30 . 7 71.0 9 . 3 .40 . 83 
Peanut meal 91.5 47 . 4 43 .l 74 . 3 14 . 9 . 20 .65 
a 
Source: (43) . 
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Meal content of the oilseeds (see Table AS): Soybeans have the 
highest meal content of all oilseeds; then, in order of decreasing irn-
portance, follow sunflowerseed, peanut, safflower, linseed and rapeseed. 
Apart from meal quality and meal content, an i mportant factor in 
determining the demand for oilcakes has been the fact that the major im-
porting countries import a large portion of their oilcake needs in the 
form of oilseeds. Thus in 1956, 55 percent and in 1966, 44 percent of 
l total oilcake imports were in the form of oilseeds (25, Table 5). 
If the import demand for oilcake is larger than the demand for oils, 
the importers will tend to have a preference for oilseeds with a high 
meal content; this is indeed what happened and what provides part of 
the· explanation for the fantastic rise of soybean imports into Europe 
and Japan. Taking together the demand for oilcakes and oils in Western 
Europe and Japan, oilcakes in 1955 accounted for 60 percent and in 1967 
for 72 percent of total oilcakes and oils demand. Soybeans which among 
the oilseeds have the highest meal content were particularly suited to 
meet this demand structure. 
Nothing gives a clearer indication of this structure of demand 
then the data for U.S . earnings from soybean products exports. Soy-
bean oil exports increased 78 percent in volume from 1951 to 1966, but 
earnings from these exports rose only 25 percent. Meal export revenues, 
however, over the same period increased 14 times and earnings from 
1In 1960-64, the meal equivalent of soybeans accounted for 80 per-
cent of the total amount of soybean meal imports. If this percentage 
was down to 70 percent in 1967 (52), this was entirely due to the fact 
that soybean importers and crushers in Europe were increasingly faced 
with the problem of marketing the oil extracted from the beans. Because 
of the gradual saturation of the oils market, the importing countries 
had t o step up meal imports more relatively to oilseed imports. 
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soybean exports rose 850 percent (see Table 13). A similar develop-
ment took place for fish meal and fish oil. From 1961 to 1966, export 
revenues from meal exports more than tripled, at the same time that the 
value of oil exports increased only 19 percent (see Table 14). 
Table 13. U.S. exports of soybean oil, soybeans and soybean meal, 1951, 
1956, 1961 and l966a 
1951 
1956 
1961 
1966 
asource: 
Soybean oil 
104,494,528 
106,578,667 
77,799,856 
125,514,741 
(55 and 56). 
Soybeans 
in dollars 
80,298,782 
l 7 7 , 6 ll , 846 
343,263,625 
759,705,122 
Soybean meal 
15,644,775 
26,000,344 
45,007,974 
231,918,883 
Table 14. Oils of fish and marine mammals and fish and whale meal: 
world exports 1961 and 1966a 
1961 1966 i. increase 
(in 1,000 u. s . dollars 
Fish and whale meal ll5' 738 353,638 206 
Oils of fish and marine 
mammals 103,853 124,455 19 
a 
Source: (53). 
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But even if export revenues from soybean and fish oils did not 
expand very much, the fact remains that production of these oils in-
creased at the same rapid rate as that of oilcake. In addition, these 
oils made major inroads on the international fats and oils market, as 
they brought up their share of the market from 6 . 8 percent in 1950 
to 24.2 percent in 1967. 
To conclude this analysis of the impact of livestock products and 
oilcake demand on oils production, it should be pointed out how the 
four major by-products of the livestock and oilcake industries, lard, 
ta llow, soya and fish oil, have as a group more than doubled their 
share of fats and oils world trade, to account for more than 42 percent 
of the market in 1967 (see Table 15 ) . 
Table 15 . World exports of livestock and oilcake fats and oils by-
products, 1950 and 1967a 
1950 1967 1950 1967 
1000 MT in io 
Lard 280 308 5.0 2.9 
Tallow 365 1,557 6 . 5 14.8 
Soya 272 1, 962 4.8 18.7 
Fish oil 112 579 2.0 5.5 
By-products total 1,049 4,406 18.3 41.9 
World total 5,647 10,512 100 100 
aSource: Table 2. 
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B. Government Policies for Promoting Oilseed Production 
Government policies have been instrumental in bringing about oil-
seed production changes in a variety of ways, but mainly in the form 
of support prices and guaranteed production outlets. The impact of 
these policies will be illustrated for soybean output in the U.S . and 
for butter and rapeseed output in the EEC, and it will be briefly indi-
cated for sunflowerseed output in the USSR and for peanut output in 
former French West Africa. 
1. Soya in the U. S . 
In evaluating the influence of government policies on the produc-
tion of soybeans, it is important to remember that the farmers have re-
sponded to two kinds of government incentives, first of all the support 
price of soybeans itself, secondly the ' prices and acreage allotments for 
other crops which are competitive with soybeans, mainly feed grains 
such as corn, oats, barley and sorghum grains. Corn was the most im-
portant of these feedgrains because the prices of other feedgrains have 
been derived from the corn prices. 
A support price for soybeans was initiated by the Steagall Amendment 
of July l, 1941; this amendment directed the authorities to support at 
not less than 85 percent of parity1 the prices of these nonbasic 
1Parity is the relationship between farm prices and costs which pre-
vailed in 1909-14. Parity prices are the prices that will give farm com-
modities the same buying or purchasing power, in terms of goods and 
services bought by farmers, that the commodities had in the 1910-14 base 
period, when prices received and paid by farmers were considered to be 
in good balance. Parity prices for individual commodities are based on 
their most recent 10 year-average farm price (36, p. 8). 
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commodities for which a production increase was needed ( 18 , p. 73) . 
Soybeans was one of the so- called Steagall commodities, and prac-
tically overnight its price tripled from the pre-war 1937- 40 average 
market quotation of $ . BO to an average of $2 . 54 in 1943-45 (support 
price). There was a nearly proportional response of production as soy-
bean output passed from 69 to 194.7 mil l ion bushels over the same period, 
a 182 percen t increase. Through the Agricultural Act of 1948 and other 
agricultural legislatur e , support for soybeans was extended throughout 
the postwar period and failed to be above the $2 . 00 level during only 2 
years (1960-61) (see Table 16 ). 
The expansion of soybean production has not only been stimulated by 
high support prices but it has also benefited from the fact that the 
government has consistently and through various legislative measures 
tried to restrict production of wheat and feed grains. From 1950 to 
1963, the acreage allotment for wheat was reduced from 73 to 55 million 
acres and the corn acreage allotment was down 8 million acres in 1958 
(3, p. 15). At the same time soybean acreage expanded from 15 million 
acres in 1950 to 41 million in 1968 (54 and 48). 
Moreover, both the soybean-corn and the soybean-wheat price ratios 
have c onsiderably increased from the fifties to the middle sixties, as 
both corn and wheat prices declined . The soybean-corn price ratio 
passed from 1.7:1 in 1950- 52 to 2. 2:1 in 1964-66; the relation of soy-
bean prices to wheat prices developed along the same line, with a price 
ratio passing from 1.3 : 1 in 1950- 52 and , l.1:1 in most· of the rest of 
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Table 16. u. s .: production of soybeans, support price for soybeans, 
average prices received by farmers for soybeans, corn and 
wheat, 1937 
ratiosa 
to 1966; soybean-corn and soybean-wheat price 
Average Average Average Soybean- Soybean-
Year Soybean Soybean soybean corn wheat wheat corn price 
production support price price price price ratio ratio 
million bu prices in $/bu 
1937 46.2 .84 .49 
1938 611. 9 . 66 .47 .56 
1939 90.l . BO .54 .69 
1940 78.0 .89 .60 . 67 
1941 107.2 1.05 1.55 .73 . 93 
1942 187.5 1.60 1.61 . 89 1.09 
1943 190.1 1.80 1.81 1.08 1.35 
1944 192.1 2.04 2.05 1.03 1.41 
1945 193.2 2.04 2. 08 1.23 1.49 
1946 203.4 2 . 04 2. 57 1.53 1.90 
1947 186.5 2.04 3.33 2.16 2.29 
1948 227.2 2.18 2. 27 1.28 1.98 
1949 234 . 2 2.11 2.16 1.24 1.88 
1950 299 . 2 2.06 2. 47 1.52 2.00 1. 2 : 1 1. 6 : 1 
1951 238.8 2.45 2 . 73 1.66 2.11 1 . 3 : 1 1.6 : 1 
1952 298.8 2. 56 2. 72 1.52 2. 09 1.3:1 1.8: 1 
1953 269.2 2.56 2. 72 1.48 2.04 1.3 :1 1.8:1 
1954 341.1 2 . 22 2.46 1.43 i.12 1.211 1.7:1 
1955 373.7 2 . 04 2. 22 1.35 1.99 1.1:1 1.6:1 
1956 449.3 2. 15 2.18 1.29 1.97 1 . 1:1 1.7:1 
1957 483.4 2.09 2.07 1.11 l.93 1 .1 :1 1 . 0:1 
1958 580 .2 2.09 2 . 00 1.12 1.75 1.1:1 1.8 : 1 
1959 532.9 1.85 1 . 96 1. 05 1.76 1.1:1 1.9:1 
1960 555.3 1. 85 2 .13 1 . 00 1.74 1.2:1 2.1:1 
1961 679.6 2.30 2.28 1.10 1.83 1. 2:1 2 .1:1 
1962 669 . 2 2. 25 2.34 1 . 12 2.04 1.1:1 2 .1:1 
1963 699 . 4 2. 25 2.51 1.11 1.85 1.4:1 2.3:1 
1964 700.9 2. 25 2. 62 1 . 17 1. 37 1.9:1 2.2:1 
1965 845.6 2.25 2 . 54 1.16 1. 35 1. 9: 1 2 . 2:1 
1966 928.5 2. 50 2 . 77 1.29 1.63 1.7:1 2 .1:1 
as ources: (36 and 54). 
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the 1950s to 1. 8 :1 in 1964-66. 
Undoubtedly, these price developments par tly reflected the 
situation of effective world demand, but it remains true that govern-
ment policy in the 1960s has been instrumental in reducing real prices 
for corn and wheat and in spurring soybean production. 
2. Butter and rapeseed in the EEC 
In the EEC, price support policies more than anything else have 
been directly responsible for production changes of fats and oils, 
mainly butter and rapeseed. 
The main policy instrument for the EEC butter market is the in-
tervention price. The first conrnon rules for milk and milk products 
came into effect on November l, 1964 and the EEC dairy market was 
"unified" on July 29, 1968. The Cocrmon Agricultural Policy (CAP) pro-
vided for a cocrmon intervention price for butter of $173.50 per 100 
kilograms. This price, however, applied only in the Netherlands and 
in Italy. In France, Belgium and Luxemburg the price was $176 .25 and 
in Germany $167.50. If a conrnon price of $176.25 had been introduced, 
this price would have compared with prices in the. pre-CAP period as is 
indicated in Table 17. 
But in spite of the fact that the higher intervention price has 
not been put into effect in I taly. Germany and the Nebherlands, the 
lower price in these countries, a nd the higher price in the others were 
enough of an incentive for the farmers to step up production. EEC 
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1 butter output as a result rose 18 percent from 1964 to 1968 (100. 
Also rapeseed output in the EEC was quickly growing in the 1960s 
in response to a growing intervention price. The CAP for fats and 
oils, which went into effect on July 1, 1967, put the basic inter-
vention price for rapeseed at $196.50 per metric ton, quite above the 
levels of rapeseed prices in the early 1960s in France 1and Germany, 
the countries which account for most of the EEC rapeseed production. 
In 1961-63, the producer prices averaged $165.00 in Germany and 
$180 . 00 in France (4, Tables ASS and A69) . 
Partly as a result of the higher production prices, EEC rapeseed 
production passed from 446,800 MT in 196S- 66 to S65,700 MT in 1967-68 
(1, s/4) . 
3. Sunflowerseed in the USSR 
No specific data were available for government policies concerning 
sunflowerseed production in the USSR, but it is sufficient to know that 
the Soviet central authorities are directly responsible for planning the 
volume of agricultural output. 
1 
The fact that output grew 17 percent from 1960 to 1964 as well is 
irrelevant to the question addressed here : that the CAP stimulated but-
ter production since the first rules came into effect in 1964. In the 
early 1960s, production rose as prices rose, but supply and demand were 
substantially in balance . Since 1964, however, large surpluses have 
been generated and accumulated, which could have been avoided in the ab-
sence of high and guaranteed intervention prices to producers . 
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Even if the rapid expansion of s unflowers eed oil output is largely 
due t o an advanced farm technology and the introduction of high yield 
oilseeds, the fact remains that the central authorities raised the 
l 
sunflowerseed acreage by 22 percent from 1959-61 to 1966 (17, p. 3). 
4 . Peanut in former French Africa 
Peanut producers in former French Africa not only enjoyed a 
preferential tariff treatment in France, they were also accorded a 
higher price than the world price. From 1955 to 1964, this price on 
the average amounted to 30 percent more than the world price (see 
Table 18) . 
Table 18 . French and British import prices of peanuts and French 
price differentiala 
1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 
C .i.f. Fra nee 975 975 975 990 995 1, 025 1,050 1,050 1,050 1,050 
C.i.f. UK 583 749 707 654 888 956 942 833 833 902 
Price dif-
ferencial 67.2 30.2 37 .9 51.4 12.0 7.2 11. 5 26.l 26.l 16.4 
as ource: (7). 
The existenc e of a price differential has certainly played a role 
in raising peanut production and the level of oils exports from former 
French Africa (see Table 19) . 
l 
To t al oilseed production i n 1965 amounted to 6. 1 million MT, .6 
million more than was provided for in the 7 year Plan ( 37). 
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Table 19. Peanut production in ma in former French territories in 
Africa, 1948-52 and 1966 
Chad 
Dahomey 
Mali 
Niger 
Senegal 
Upper Volta 
Total 
aSource: (27). 
1948-52 
64 
10 
88 
61 
558 
51 
832 
1966 
(1000 MT of peanuts in shell ) 
92 
27 
160 
312 
861 
127 
1579 
The government policies that have been described up to this point 
have usually been price s upport or acreage allotment policies. Some 
trade control policies have influenced production as well, but factors 
as tariffs and U. S . food aid will be treated in a dif ferent chapter, 
because these had a more direct impact on the pattern of international 
trade itself than on production . For instance, the U. S . Government 
disposals of soybean oil have constituted an export s ubs i dy for t he 
commercial shipments of soybeans, soybean oil and soybean meal, but it 
is hard to determine whether production of soybeans would have slowed 
down in the absence of these concessional sales. 
A few remarks should be made on the subject of expor t subsidies 
and export taxes . The use of these policies in LDC and in DC was 
diametrically opposed . Whereas export taxes are practically non-
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existent in most DC , 1 in many LDC they are one of the principal sources 
of government revenue. Moreover, producers in DC enjoy often in one 
form or another export subsidies . In the U.S . , for instance, one of 
the effects of the P. L.480 program is that it provides an export sub-
sidy. And in the EEC , producers get refunds which bring the prices of 
Community exports down to the level of world prices . 
Both export taxes in LDC and export subsidies in DC have ac-
cumulated in putting producers in LDC at a comparative disadvantage 
with producer s in DC . And this is one of the reasons, be it a minor 
one, why fats and oils production in LDC has expanded at a much slower 
rate than in DC. 
c. Technology 
Another factor which has considerably influenced fats and oil s 
production in DC is the advanced technology of farming and of process-
ing in these countries. 
1. Farm technology 
The advances in farm technology are quite well reflected in the 
growth of productivity levels. And agricultural productivity is mostly 
measured in terms of partial productivity. This is not only because 
the data required are more likely to be available than are those re-
quired for measures of overall productivity, but also because the 
1 
In the U. S . , export taxes are forbidden by the Constitution 
(Art . 1, sec. 9, par. S). 
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aggregation of total inputs may tend to obscure the effect of changes 
in the ir composition. Measures of partial productivity cannot, how-
ever, indicate how much of the total output or change in output is at-
tributable to any particular input . They are merely expressions of 
the output obtained per unit of input, when the input is used as part 
of a particular t otal combination of in?uts . 
The productivi ty of labor is mainly important as a deter minant 
of income and the productivity of capital cannot be easily computed or 
interpreted . But it is relatively easy, and sufficient within the con-
text of this chapter to discuss the productivity of land, it being 
understood that this is a partial measure which measures the output ob-
tained per unit of land, when land is employed in a total c ombination 
of inputs (3V) . 
The yields for a number of oilseeds have varied to a large extent 
in different countries. From the data established in Table 20, it can 
be concluded that yields in DC amounted to double or more of yields 
in LDC. Moreover, yie lds often rapidly increased in DC, at the same 
time that they stagnated or sometimes even decreased in LDC . 
In the case of soybeans , the average yield (average of 1948-52 and 
1965- 67 figures) amounted to 1,550 kg/ha in the U. S . and to 810 kg/ha 
in China . Also in the U.S ., peanut yields amounted to double of 
Indian yields . Cottonseed yields averaged 1,200 kg/ha in the USSR 
and 740 kg in the U. S., but only 200 kg in India and 380 kg in Brazil . 
Rapeseed yields averaged 1,590 kg/ha in France , l,710 kg in East 
Germany and 1,300 kg in Poland , but only 430 kg in both China and India. 
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Table 20. Yields of main oilseeds in major producing countries , 
a 1948- 52 , 1965- 67 and aver age of 1948-52 and 1965-67 
Sol beans 
U. S. 
Brazil 
China 
Peanuts (in shell) 
u . s . 
Argentina 
Brazil 
India 
China 
Nigeriab 
Senegal 
Cottonseed 
USSR 
u . s . 
Mexico 
Brazil 
India 
Pakistan 
Sudan 
U. A. R. 
Linseed 
USSR 
Canada 
U. S. 
Argentina 
India 
Ethiopia 
RaEeseed 
France 
East Germany 
Poland 
Canada 
India 
China 
asource: (30) . 
bl965 and 1966. 
1948-52 
in 
14.3 
13 . 0 
8.1 
9 . 2 
9 . 5 
10. 0 
7. 3 
13.5 
7. 1 
8 . 3 
8 . 3 
5. 4 
5.7 
3. 4 
1. 7 
3 . 9 
6. 5 
9. 5 
1 . 3 
5 . 7 
6. 0 
6. 4 
2 . 7 
5. 1 
12 . 8 
13 . 8 
7. 5 
9 . 2 
4 . 0 
4 . 9 
1965- 67 
100 kg/ha 
16.7 
12 . 0 
8 . 1 
19.l 
11.6 
12.8 
6.5 
12 . l 
14 . 4 
9.2 
15 . 7 
9.4 
13 . 3 
4.2 
2.3 
5.7 
6 . 8 
11 . 2 
3.1 
7.0 
6.9 
6.4 
2 . 0 
5.2 
19.0 
20.3 
18.5 
8.9 
4.5 
3.6 
Average 
15.5 
12.5 
8 . 1 
14 . 2 
10 . 5 
11.4 
6.9 
12 . 8 
11 . 3 
8 . 8 
12.0 
7. 4 
9 . 5 
3.8 
2 . 0 
4 . 8 
6 . 7 
10.3 
2 . 2 
6.4 
6.5 
6.4 
2.2 
5.1 
15.9 
17.l 
13 . 0 
9 . 1 
4.3 
4 . 3 
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Table 20 . (Continued ) 
1948- 52 1965-67 Average 
in 100 kg/ha 
Sunflower seed 
Bulgaria 8 .4 15.9 12.2 
Romania 4.6 13 . 9 9 . 3 
USSR 5. 3 12.S 8 . 9 
Argentina 7. 3 8 . 2 7 . 6 
The increase in yields in some of the DC was truly remarkable . 
Soybean and linseed yields in the U. S . were already at a high level 
in 1948- 52, and hardly increased over the postwar period, but peanut 
and co ttonseed yields about doubled in this country. In the USSR, 
cottonseed yields doubled and sunf lowerseed and linseed yields more 
than doubled over the period considered . Sunflowerseed yields also 
doubled in Bulgaria and tripled in Romania . 
I n LDC , on the contrary, y ields sometimes decreased (soybean y ields 
in Brazil, peanut and linseed yields in India and peanut and rapeseed 
yields in China) usually stagnated and exceptionally increased sub-
stantially . This was the case for peanut yields in Nigeria and for 
cottonseed yields in Mexico . 
Various factors were responsible for the higher levels of produc-
tivity in DC, most of all the intensive use of fertilizer, pesticides 
and insecticides, the high degree of mechanization, the use of improved 
seed varieties , and last but not least, the balanced use of all of these , 
inputs and of others in the most effective input combination . 
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a. Fertilizer The use of fertilizer was probably the single mgst 
1mportaot factor in raising farm y i elds. "While it is ne1t possible to 
isolate the effect of a a ingle input, it is rough 4' estimated that increased fe~ 
tilizer accounted for more than half of the increase in crop production 
per hectare" in the U. S . from 1940 to 1955 (31, p. 79) . 
No wonder that yields have hardly increased at all in LDC, con-
sidering their low level of fertilizer consumption . To give an indi-
cation of the gap between DC and LDC , in 1966/67 consumption of fer-
tilizer (nitrogen, po tash and phosphate ) per ha arable land in North 
America amounted to about six times as much as in the Far East and to 
30 times as much as in Africa. Comparing the whole of DC with the whole 
of LDC, DC applied about 7 times as much fertilizer to one unit of land 
as did the LDC (see Table 2la ) . 
Lack of knowledge and lack of capital are important obstacles 
to the increased use of fertilizer in LDC, but price factors have also 
played a role. In DC , a decline in prices paid for fertilizer relative 
to prices paid for other cost items a s well as to prices received for 
farm products, has been of tantamount importance causing increased use 
of fertilizer . 
Fertilizer prices in LDC , on the contrary, have been pretty high 
in relation to the prices which the farmer s get for their products. 
"A kilogram of rice or wheat will purchase much less nitrogen and 
phosphate fertilizer in India than i n the U. S., J apan or West European 
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a 
Table 2la. Use of fertilizer and of tractors per unit of land 
Fertilizer per ha 
of arable land 1966/67 
Kilograms 
Western Europe 134 
Eastern Europe and USSR 39 
Nor th America 61 
Oceania 41 
Japan 350 
ocb 64 
Latin America 17 
Far Eastc 10 
Near East 16 
Africa 2 
LDC 9 
World total 36 
a source: (31). 
brncluding Israel and South Africa . 
cExcluding Japan and China. 
Tractors per 1000 ha 
arable land 1966 
number 
43.7 
8.2 
24 .3 
10.4 
s.o 
19.3 
4.7 
.4 
1. 6 
. 5 
1.3 
10.4 
countries . This means that the increase in yield resulting from the 
application of a unit of fertilizer must be much larger in I ndia than 
in other countries in order to make use of fertilizer profitable to 
farmers" (42, p. 20). 
b. Mechanization of farming In 1966, tractors were used in 
an amount 20 times as high in DC (34 times as high in Europe ) as in LDC. 
The lack of mechanization equipment, however, has been less of a setback 
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to LDC, than t he lack of fertilizer. The introduction of s uch equip-
ment, for one, could offer little immediate promise because of the wide-
spread pattern of fragmented and scattered small holdings and because 
of the scarcity of capital and skilled labor. Moreover "in many of 
these countries draft animals serve dual purposes and feed on plant 
materials that otherwise would be wasted" ( .42, p. 87) . 
c. Improved seeds The introduction of better crop varieties 
has been very important in the case of at least one oilseed, namely 
sunflowerseed. Whereas in the USSR the average sunflowerseed oil con-
tent was about 29 percent in the immediate prewar period and 31 percent 
in 1950, it had risen to 37 percent by 1958 and was reported at 44 
percent in 1966; it is indicated that varieties with an oil content ap-
proac.hing 60 percent will be available in the next few years (17, p. 3) . 
It is obvious that the introduction of these better, higher yield-
ing sunflowerseed varieties has been one of the major factors re-
sponsible for the fantastic expansion of sunflowerseed oil production. 
The development of improved seeds in certain countries does not, 
however, guarantee an easy application of those seeds in other countries. 
For instance, the Russian sunflowerseed varieties which were introduced 
in France require a growing period of approximately 170 days. Under 
French climatic conditions this is too long, since sowing time is limited 
by spring frost and harvest time by wet weather. Both factors influence 
yields appreciably and French plant breeders have been trying to breed 
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varieties with shorter growing periods . This however requires time. 
It takes about 8 to 10 years to breed a plant with a desired quality, 
5 years to achieve consistent quality, and a f urther 3 to 5 years to 
achieve a reliable yield potential which makes the plant competitive 
with other plants with respect to its income per hectare ( 4, p. 121 ) . 
' 
The use of better seeds may tremendously raise the level of oil 
output for tropical oil- bearing materials as well. And quite a bit 
of progress has been made in some LDC. In Congo Kinshasa, for 
instance, "before the widespread introduction of the plantation system 
during the 1920s, the average palm oil yield from the better natural 
palm groves was around .2 metric tons per acre. When palm plantations 
were planted to c ommon seeds, the yields went to about . 4 metric tons 
per acre . " Through the introduction of superior seeds, "the average 
yield for European controlled plantations in 1964 amounted to .6 metric 
tons per acre. Seeds have been developed, however, by crossing Tenera 
with Pisifera, which yield 1.2 metric tons and which may be developed 
to yield 1 . 4 metric tons"( l8, p. 23). 
Also, the fact that the average yield of palm oil per acre rose 
about 50 percent from 1960 to 1968 in Malaysia, has contributed heav i l y 
toward the amazing growth of palm oil output in this country ( from 
91,800 MT in 1960/61 to 216,800 MT in 1967) ( 29 and 30). 
d. Other production requisites Other sources of increased 
productivity of land include irrigation, more timely planting, culti-
vation and harvesting operations, and better weed, i nsect and disease 
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control. Few data, however, are available for these production 
r equisites. "For crop protection chemicals, a main problem in esti-
mating trends is the highly varying content of active ingredients of 
the many different preparations in use" (31, p. 46). 
2. Processing technology 
Not only in the fields, but also in the crushing industry, im-
portant technol ogical developments have taken place which contributed 
t oward increasing oils output . The shift from the hydraulic method of 
extracting to the more efficient screw- press, solvent and prepress-
solvent methods was one of the more significant developments. 
In the USSR, only 28 percent of sunf lowerseed processed was 
solvent extracted in 1958, but 8 years later this proportion had risen 
to 72 percent, which accounts for at least a small part of the increase 
in oil yields in this country (17, p . 3). 
In the U. S., the solvent method has even found wider application, 
partly because of its suitability for processing soybeans; in 1967, 
95 percent of total crushing capacity in the U. S . was solvent. 
In sharp contrast with these advances in the field of oil ex-
traction methods in DC, stand the often primitive methods of crushing 
and pressing in LDC. "Estimates show that about half the potential 
production of palm oil is lost by these relatively inefficient native 
crushing methods" ( 19, p. 36) . 
A second important development in the processing industry was the 
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hydrogenation of fats and oils, which created the possibility of using 
various oils in a variety of new applications; for instance, it made 
the use possible of soybean and fish oils in margarine manufacturing, 
an innovation with far-reaching implications for the demand of these 
oils . 
Apart from the factors which were d~scussed above and which were 
either not or insufficiently active in LDC -- government policies and 
technological improvements -- there are a number of considerations which 
are primarily relevant to production in LDC . 
Most of these are sufficiently known and will not be dealt with 
here, because they refer to the whole structure of agriculture in LDC , 
namely such factors as the high fixed costs of operation and ownership, 
the often prohibitive costs of credit, uncertainty of operation under 
the tenancy system, non-contiguity and the small size of agricultural 
holdings, the lack of technical know- how and of capital, inadequate 
legal protection for tenants, insecurity of land titles and inadequacies 
in the market system. 
This last factor has in at least one case exerted an extremely 
detrimental effect on oils sales, namely in Congo Kinshasa . In this 
country, the marketing and producing cooperatives virtually broke down 
after independence . As a result, Congolese palm and palm kernel exports 
dropped from 262,400 MT in 1959 to 107,000 MT in 1966. The government 
has taken steps to restore the marketing structure and in 1968, exports 
were up again to about 180,000 MT, a figure which was still very much 
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below the 1959 figure (26 and 28J. 
Another factor which restrained the output of oils in LDC re-
lates to the special nature of tropical oils production, namely the 
low short-run elasticity of supply of tropical oils. Palm kernel, 
palm and copra are all tree crops which need a long period of maturing. 
African palm begins fruiting the third year, but harvestings 
are small until about the fifth year when roughly SO percent 
of the annual yield potential is achieved. Progressive im-
provement in yields take place until about the tenth year, 
when the full potential is usually achieved. Yields continue 
at about this level until the tree is about 22 to 33 years 
old, after which there is a gradual decline (52). 
For the LDC to expand tropical oils output, they should be able 
to invest the large amounts of capital which new palm plantations as 
well as the development of natural palm groves require. Because of 
political instability,)Mtwe'A!r, Western business has often not been 
eager to proceed with such long-term investments, in places where i t 
could immediately reap profit from mining and other more lucrative en-
terprises. 
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III. PRICES 
This chapter will be divided into two parts; one traces the 
trends of fats and oils prices and discusses briefly how supply and 
demand forces have influenced prices. In the second part the more im-
portant question, as to how prices have influenced consumption and 
trade patterns, will be illustrated with the consumption data for a 
particular country. 
A. Price Trends of Fats and Oils 
Soya: The sharp drop of soybean oil values (-22.5 percent over 
the period considered) contrasted with the stability of soybean 
quotations (+.8 percent ). Both oil and bean values hit a low floor in 
1959 because of a more rapid expansion of supply than of demand, but a 
sustained rise of demand for soybean meal in the 1960s would raise 
soybean prices and keep them at a relatively high level (see Table 2lb~ 
Peanut: Both nut and oil prices dropped considerably, 16.7 and 
19.S percent respectively. This suggests that supply forces may have 
outweighed demand f orces . But the abundant supplies of the close sub-
stitutes soybean and sunflowerseed oil has probably been a more im-
portant factor in bringing down peanut prices. 
Copra: Copra and coconut oil prices went through some of the 
heaviest fluctuations. In 1952 quotations were down low because of a 
boost of supp lies; in 1959 prices soared high because of a crop failure 
in the major producing areas and in 1961-62 quotations stood at their 
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Table 2lb. Fats and oil s prices, c. i. f. European ports, 1952-54 and 1965-678 
1952-54 1965-67 1968 % increase from 
1952-54 to 1965-67 
(u.s. dollars per metric ton) 
Soybeans 118 119 114 + .8 
Peanutsb 223 191 166 -16.7 
Cottonseedc,d 100 105 85 +s.o 
Linseed 155 132 143 -17.4 
Rapeseede 126 126 105 
Copra 211 204 232 - 3.3 
Palm kernelb 161 165 177 + 2.5 
Olive oil f 623 670 + 7 .5 
Soybean oil c 305 249 178 -22. 5 
Peanut oil 374 301 271 -19.5 
Cottonseed oilS 363 273 239 -27.5 
Linseed oil c 252 203 235 -19.4 
Coconut oil 291 326 387 +12.0 
Palm oil 213 234 167 + 9.9 
Palm kernel oil 285 287 340 + .7 
Sunflower seed oil 254 172 
Lard 405 319 228 -21.2 
TallowE 147 161 112 + 9.5 
Whale oi!g 248 217 128 -12.5 
Fish oil ,g 190 192 122 + 1.0 
a 
Sources : (26, 27 and 28). 
bl953-54. 
cl954-56. 
d1965-66. 
e1958-60. 
fF.o.b. instead of c .i. f. 
&19ss-s1. 
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lowest level . Prices were very high again in 1965 and in 1968, 
mainly because of reduced export availabilities from Ceylon and Indonesia. 
Palm kernel: Palm kernel oil prices fluctuate within a narrow 
margin of the range of coconut oil prices, to such a degree that the 
supply situation for palm kernel oil itself is less important than 
the supply situation for coconut oil in determining palm kernel oil 
prices . When coconut oil exports dropped from 374,000 MT in 1957 to 
265 , 000 MT in 1959, palm kernel oil exports climbed from 75,000 MT to 
108,000 MT . Coconut prices soared high, and so did palm kernel oil 
prices, in spite of the fact that palm kernel oil supplies had actually 
expanded. The greatly increased demand for lauric acid oils other than 
coconut oil, which at that time was in short supply, was responsible 
for this development (26). 
Palm oil: Palm oil prices and the volume of palm oil exports both 
increased roughly 10 percent over the period considered. This suggests 
that the growth of demand must have been slightly larger than the growth 
of supply. Thus, even if the use of palm oil has declined considerably 
in a number of industries (see chapter on consumption) and in a number 
of countries, demand must have picked up in a number of other uses 
and countries . In fact, demand rose in France Germany, Japan and Iraq 
at the same time that it fell off in the U.S., Belgium and the Nether-
lands (51). 
Linseed: Linseed oil quotations dropped 19.4 percent at the same 
time that the volume of exports increased 7 percent; the sharp price 
fall definitely reflects a decline of demand. The high price for 
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1968 reflects an extremely short supply situation that year . Argentina, 
which in 1962-66 accounted for about 80 percent of linseed oil exports, 
reduced its exports from 232,734 short tons in 1967 to 87 ,082 short 
tons in 1968 (53). 
Marine oils: Apparently, fish oil prices countered the general 
downward trend of vegetable oils. The Menhaden oil quotations, however, 
which are found in the FAO Bul letin, are not very representative, at 
least in the 1960s, for total fish oil quotations. I n 1965- 67, U. S. 
Menhaden oil exports accounted for only 6 percent of total fish exports , 
Peru, Norway and Iceland at that time being the major fish oil exporters. 
A better approximation of fish oil price trends is provided in 
the FAO 's State of Food and Agriculture, where average unit export 
values for marine oils as a group have been computed (see Tab1es22 and A4). 
Table 22 . Average unit export values for marine oilsa 
1955-57 1964-66 % change 
(U . S. dollars per metric t on) 
231 . l 186 . 7 -19 . l 
aSource: (31 ) . 
Considering that Menhaden oil provides a very small part of total 
fish oil exports, and that whale oils exports accounted for only 17 
percent of marine oils exports in 1965-66,
1 
these export uni t values 
1computed from FAO and USDA statistics by subtracting USDA fish oil 
figures from FAO marine oils figures (31 and 53). 
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will better than Menhaden oil quotations reflect overall fish oil 
prices . 
From 1955- 57 to 1964-66, export values for marine oils dropped 
19 . l percent. Because Menhaden prices over the same period stagnated, 
and whale oils prices decreased only 12 . 5 percent, fish oil prices must 
have dropped to an even larger extent than is indicated by the export 
values. Increased supplies and the price fall of other competitive 
oil s have contributed to this price decline. 
Tallow: Tallow prices increased nearly 10 percent over the period 
considered. This seems to suggest that in spite of the enormous growth 
of export availabilities over the last two decades, demand must lately 
have outstripped supply . Exports indeed declined from their 1964 
level in 1965 and 1966, because of reduced shipments from the U. S. 
(see Table 23). 
Table 23. u. s. and World tallow exports, 1964 to 19678 
1956-60 1964 1965 1966 1967 
(in million pounds) 
u.s . 1,459 2,421 2,141 1,988 2,238 
World 2,013 3,385 3,100 3 ,030 3,510 
aSource: (50 and 52). 
Lard: Lard prices fell from 1959 onwards, recovered partly in 
1965 and 1966, and dropped to their lowest level in the following years. 
Partly responsible for this price decline , was the reduced demand from 
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Cuba, which had been the major lard importer in the 1950s; in the 1960s 
Cuba reduced its lard imports to half of what they had been in the 
second half of the 1950s (50 and 5~. 
The major conclusion from a survey of price trends is the general 
downtrend of soft edible oils prices and of prices of close substitutes 
such as palm oil , lard and marine oils. This trend was clearly con-
firmed in 1968. In that year, under the impact of very low sunflower-
seed oil prices, and at a time that sunflowerseed oil was making major 
inroads on the traditional European oils markets, most oils quotations 
dropped to an unprecedented low. From 1965-67 to 1968, sunflowerseed 
oil prices dropped 32 percent, and prices of other fats and oils, ex-
cept for lauric acid oils and linseed oil, dropped more or less ac-
cordingly . 
B. The Impact of Prices on Consumption and Trade 
A discussion of the impact of prices must ultimately fall back 
on some discussion of consumption responses. However , the reader is 
referred to the chapter on consumption fo~ a more specific analysis of 
developments in consumption which have inf luenced international fats 
and oils trade. • 
The only aspect of consumption that will be partly analyzed in 
this chapter is the commodity composition of fats and oils consumption 
for a particular fats and oils product, namely margarine. I t will be 
shown how prices have affected the use of fats and oils in margarine 
manufacture in a single country . 
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To embark upon such an analysis, it is necessary to make some 
introductory remarks on the substitutability of different oils. Fats 
and oils often have a high degree of substitutability for each other, 
but a distinction has to be made between oils and fats which are mainly 
or completely consumed directly, and others which are used in the pro-
duction of oils products such as margarine, shortening, table oils and 
soap. 
I n the first category are found butter, olive oil and to a less 
degree lard (which is increasingly used in shortening production in 
the U. S.) and peanut oil. If these oils are consumed directly, they 
will not be easily substituted for, unless consumer preferences could 
be thorougnly manipulated or the price gap with other oils would grow 
too large . It is unlikely that consumers would easily give up their 
preference for olive oil or peanut oil in countries as Italy and France, 
where these oils have traditionally accounted for most of the food fat 
consumption. Consumer preference for olive oil and peanut oil in 
Southern Europe and in France goes far to explain the substantially 
higher prices of these oils. 
Nevertheless, it has been shown for olive oil that prices do af-
fect its per capita consumption, in relation to seed oil consumption; 
that is, people shift to seed o i l as a substitute if oliv e oil prices 
are out of proportion. In Italy in 1953-63, "a price ratio of 1.35 :1 
to 1.38 :1 did not significantly affect the per capita consumption trends 
of the two oils . If the ratio increases above 1.38 , e. g . if olive 
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oil becomes more expensive relative to seed oil, the per capita con-
sumption of olive oil declines, while that of seed oil increases . Fae-
t ors such as per capita income and consumer preferences influence the 
level of equilibrium of the price ratio . Thus, iru I taly, the ratio 
increased from 1 . 1:1 in the early fifties to 1. 3 : 1 in the early 
sixties" ( 4, p . 125) . 
In the second category, oils used in the production of oils products, 
a l l of the other oils are found . Soft oils are easy subs t itutes for 
each other and so are the lauric acid and the industrial oils. But 
was the substitutability before restricted to the subgroup each oil 
be longed to , l deve l opments of the last decades have overwhelmingly 
shown the F.!Xtent to which practically any oil ( except the industrial 
oils ) can be used for edible purposes, and also how traditionally edible 
oils have been used for industrial purposes (see c hapter on consumption) . 
Cheaper and what were considered as inferior oil s have been sub-
stituted for more expensive ones, for instance soybean o i l for peanut 
or cottonseed oil, and fish oil, tallow and whale oils for palm oil 
and soft oils. 
These changes have gone nearly unnoticed by the c ons umer, because 
of the intricate chemical transformations tha t the cheaper oil went 
through and because of the perfection of neutraliza t ion, bleaching , 
deodorization and hydrogenation techniques. 
1Palm oil is not a substitute for either coconut or palm kerne l 
oil ; in the production of soap it competes with tallow, and when used 
for edible purposes, it is a substitute for soft oils and for marine 
oils and lard. 
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To actually evaluate the impact of prices, mainly the findings of 
the EEC Study no. 4 ( 7 ) concerning the correlation between oil prices 
and the use of oils in the manufacture of margarine in the Netherlands, 
will be used. 1 This study makes a dist i nction between long-term and 
short- term adjustments. It shows on the one hand tha t there is a 
definite correlation between s hort-term price fluctuations and the 
quantity used; on the other hand, i t demonstrates that demand has over 
the long term shifted to the cheaper oils ( see Table 24 ) . 
1. Short-term fluctuations 
a . Coconut oil The EEC study gives a correlation coefficient 
of -.58 for the price changes and the changes of the quantities used; 
in spite of the limited number of observations, this coefficient seems 
to confirm the existence of a relation between the two series. 
The copra crisis of 1958-59 i s a good enough example in revealing 
the role of prices in the use of coconut oil: when in 1958 the price 
index increased by 13 and in 1959 by 22 more points, the quantity index 
responded passing from 118 in 1957 to 48 in 1958 and 13 in 1959. The 
price rise seems to have played a decisive role i n curta i l i ng the use 
of coconut oil: an upper limit must have been crossed beyond which it 
was judged necessary to replace coconut by cheaper o i l s . 
The fall of prices in 1960 and 1961 reduced t he price index be l ow 
100 but did not provoke a corresponding increase of consumption; the 
l 
See introduction for justificatio.n cf t hi s example . 
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Table 24 . Composition of margarine produced for interior consumption, 
Netherlands a 
1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 
(per 100 kg of fats and oils) 
Cottonseed 11. 2 7. 2 3. 8 . 8 . 1 1.4 3.0 1.0 .1 
Peanu t 1.2 . 3 .7 3 . 6 4.4 . 6 . 6 1.1 .4 
Soya 2 . 3 4 . 9 8 . 5 7. 7 9.0 15.0 18.0 6 . 8 9 . 9 13.l 
Other l.7b . 6 .8 . 5 2. 4 4.4 1 . 9 3 . 0 3.3 5.8c 
Total soft 
edible oils 15 . 2 13 . <) 13.4 9.7 15 . l 25 . 2 23 . 5 11 . 4 14 . 3 19 . 4 
Coconut 21 . 7 17 . 9 25 . 2 25 . 5 10 . 5 2 . 8 9 . 4 13 . 5 11. 6 11 . 7 
Palm kernel 13.0 15.8 17 . 3 17 . l 18 . 5 17.0 ll . 8 15.8 17 . 3 10 . 6 
Palm 25 . 7 27 . 2 21.7 24.4 26.l 22 .9 21 . 2 22 . 7 14.3 15 . 8 
Tota l consistent 60 . 4 60 . 9 
oils 
64.3 67 . 0 55 .l 42.7 42.4 52.0 43.2 38.1 
Animal fats 2. 0 . 8 . 8 1. 9 3. 3 3 . 1 4 . 7 2 . 5 2 . 3 3 . 2 
Marine oils 21.3 23 . 8 20 . 1 20.2 25.0 27.l 27 . 0 31 . 2 37 . 6 38 . 0 
Otherd 1.1 . 6 1.4 1 . 2 1. 5 1 . 9 2.4 2 . 9 2 . 6 1.3 
Tota l 100 100 100 100 100 100 100 100 100 100 
(price and quantity indices) 
Cottonseed , soya 
Quantity 100 90 91 63 67 121 156 58 73 97 
Price 100 88 102 92 77 70 67 86 68 67 
Peanut 
Quantity 100 25 58 300 367 50 50 92 33 
Price 100 128 125 96 104 ll4 115 95 93 
Other 
Quantities 100 35 47 29 
To tal soft 
141 259 112 176 194 l41 
edible oils 
Quantity 100 91 88 64 99 166 155 75 94 128 
Coconut 
Quan tity 100 82 116 ll8 48 13 43 62 53 43 
Price 100 85 87 90 103 125 102 83 81 93 
aSource: (7). 
b 
Sunflowerseed essentially . 
c 
45% sunflowerseed, 45% rapeseed, 
fluctuating over the period . 
with the proportion of both oils 
d 11 Graisses et melanges" . 
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Table 24. (Continued) 
1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 
(price and quantity indices) 
Palm kernel 
Quantity 100 122 133 132 142 131 91 122 133 82 
Price 100 89 92 90 101 121 107 83 80 94 
Palm 
Quantity 100 106 84 95 102 89 82 88 56 61 
Price 100 105 115 115 104 110 104 105 100 106 
Total consistent oils 
Quantity 100 101 106 111 91 71 70 86 72 63 
Animal fats 
Quantity 100 40 40 95 165 155 235 125 115 160 
Pr ice (tallow) 100 100 100 102 105 94 84 88 70 78 
Marine oils 
Quantity 100 112 94 95 117 127 127 146 177 178 
Price 
(whale 
Otherd 
oil) 100 105 109 106 94 94 90 84 58 88 
Quantity 100 55 127 109 136 173 218 264 236 118 
Total animal fats and oils 
Quantity 100 103 91 95 122 132 140 150 174 174 
quantity index rose to 62, which was still far below the 1956-57 figures. 
In 1962 and 1963, coconut oil consumption was down to more than half of 
the 1956-57 figures. 
The striking fact which emerges from this analysis is the ir-
reversibility of certain consumption changes. Once a substitution has 
been carried through, part at least of the processing industry sticks 
with the cheaper product. Moreover, "it is evident that fear of similar 
crisis keeps manufacturers from adjusting their manufacturing formula to 
a point where a larger use could be made of coconut oil" (7 , p. 169). 
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b, Palm kernel oil The corr elation coefficient for this 
commodity is only - ,52, Palm kernel prices fell as much as copra 
prices in 1958-59, but there was no comparable fall of consumption, As 
the price index increased by 11 in 1958, the quantity index actually 
increased as well and when the price jumped up 20 more points the next 
year, quantity dropped only 11 points, The reason for these different 
responses to price lies in the fact that, whereas coconut oil and palm 
kernel oil have more or less the same qualities, palm kernel is slightly 
cheaper , Dur ing a price rise of lauric acid oils, consumption shifts 
to the cheaper oil of the two, 
The close substitutability of palm kernel and coconut oils was 
evident in 1960 again , when palm kernel prices were slightly more up 
than coconut prices; in spite of an absolute fall of palm kernel 
prices from 121 to 107 points, the quantity used actually declined sub-
stantially, from 131 to 91 points , The fact that palm kernel oil 
in t ha t year was more expensive than coconut oil forced its use 
down to a much l a rger extent· than the previous palm kernel price 
rise, all of which proves clearly that palm kernel has a very , ~1 1 
high cross price elasticity of demand with respect to coconut 
oil . 
c , Palm oil There is no correlation between prices and demand 
for palm oil. The rise of the quantity index from 95 in 1957 to 102 
in 1958 was a conjunctural adjustment in response to the extreme scarcity 
of lauric acid oils. The only conclusion which emerges from an analysis 
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of the price and quantity indices is a certain stability of prices and 
a steady decline of demand. The explanation of this decline must be 
looked for in the absolute price level of palm oil vs. the other oils, 
rather than in the price fluctuations of its own price. 
d. Soft oils These oils seem to have profited most from the 
lauric acid oils crisis. Cottonseed and soybean oil saw their quantity 
index pass from 67 in 1958 to 156 in 1960. The peanut oil index jumped 
from 58 in 1957 to 367 in 1959. For "other" soft oils, mainly rapeseed 
and sunflowerseed, quantity increased by 112 points in 1958 and by 118 
more in 1959 . The share of soft oils taken together rose from 9.7 
percent in 1957 to 25 percent in 1959. This expansion coincided with 
a sensible price fall for soybean and cottonseed oils. 
The remarkable expansion of peanut oil was limited to the crisis 
years of 1958 and 1959 . Subsequent price rises, in 1960 for peanut and 
in 1961 for soybean oil, put a heavy check on the use of these oils. At 
the end of the period considered, soft oils still accounted for 20 per-
cent of the oils used in margarine manufacture, which amounted to a 40 
percent increase over 1955. Hydrogenated soft oils, especially sun-
flowerseed, rapeseed and soybean, seem to have partially taken the place 
of coconut oil. 
e. Marine oils and animal fats The correlation between prices 
and quantities is higher for marine oils than for any other oils, with 
a coefficient of .607 for the correlation between whale oil quotations 
and the quantities used. Quantities did not, as for the soft oils, 
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increase abruptly, but as prices went down, the use of marine oils 
steadily and regularly increased, the quantity i ndex passing from 95 
in 1957 to 177 in 1962. 
The use of animal fats on the other hand v igorously increased 
during the years of the lauric acid oils crisis, but levelled off 
afterwards. 
2. Long-term adjustments 
Considering the close subs titutability of most oils, it may be pre-
sumed that in the long term the manufacturer will tend to substitute 
cheaper for more expensive oils. This process will be illustrated by 
comparing the absolute pr i ce level of the different oils ( their average 
price over the whole period) with the change in their use over the same 
period, again in the Netherlands (see Table 25 ) . 
Table 25 . Evolution of consumption and absolute price level of fats 
and oils in the Netherlands l954-1963a 
Peanu t oil 
Coconut oil 
Palm kernel oil 
Cottonseed and 
soybean oils 
Palm oil 
Whale and fish oils 
a source: ( 7 ) . 
7. change in use 
1954-63 
irregular 
-62.S 
-ll . 8 
+ 1.3 
- 37 . 0 
+96.0 
Average pricesb 
l 953- 64 ( U. S. $/ 'MT ) 
322 
295 
277 
274C 
227 
216d 
l63e 
Relation of prices 
to price of 
cheapest oil 
198 
180 
170 
168 
140 
133 
100 
bC,i.f. lliropean fX>rts , excep t for fish oil (f.o . b. U . S . ). 
cs oybean price. 
dWhale o il price. 
e Fish oil price. 
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Except for peanut oil, the consumption of which is very irregular, 
there is a marked downtrend of the use of the most expensive oils. 
This trend confirms for coconut and palm kernel oil the conclusions 
of the discussion of short-term fluctuations and the irreversibility of 
certain consumption changes. 
Among the cheaper oils, one notices the sharp drop of palm oil 
consumption . This oil is the most expensive one of the cheaper ones 
and the substantial price gap with marine oils has been decisive in 
inducing marine oil substitutions for palm oil. 
Marine oils have steadily become more important since 1958; be-
cause of their holding the floor level of oils prices, they have regis-
tered the largest gains on the oils market. 
It can be concluded that fats and oils prices have, in the Nether-
lands at least, played an essential role in determining consumption, 
and ultimately trade, because practically all of the oils used in mar-
garine manufacture in the Netherlands are imported into that country. 
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IV. CONSUMPTION 
To estimate the impact of consumption on fats and oils trade, 
one can consider, first, the total consumption of fats and oils taken 
as a group, secondly and more specifically, consumption of the in-
dividual fats and oils. For the period ranging from around 1950 to 
1966-67, (1) per capita consumption of fats and oils will be compared 
for a number of selected countries and (2) the coamodity structure of 
fats and oils consumption will be analyzed for the U. S. and the EEC. 
A. Per Capita Consumption of Fats and Oils in Selected Countries 
The rise in per capita consumption in a number of DC has con-
tributed heavily to the expansion of world trade in fats and oils, even 
more than the popula tion increase in these countries. 
From 1950 to 1965 , the population increase for the following 
countries which greatly expanded their fats and oils imports, amounted 
to 15 percent for the EEC, 14 percent for Spain, 20 percent for Yugo-
slavia and 13 percent for Eastern Europe, 20 percent for Japan, 36 
percent for South Asia and 49 percent for Latin America (23) . 
At the same time, per capita consumption rose 56 percent in France, 
45 percent in Italy, 34 percent in Belgium, 55 percent in Spain, 71 
percent in Yugoslavia and 280 percent in Japan (see Table 26). 
The rate of increase of per capita consumption definitely has 
been larger than the population increase in those DC which have been 
raising their level of imports. The opposite was true for LDC , where 
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Table 26. Per capita consumption of fats and oils in selected 
countries, 1951-53 and 1965a 
1951-53 
Austria 44 
BLEU 60 
France 43 
West Germany 62 
Italy 33 
Netherlands 68 
Spain 42 
Sweden 55 
United Kingdom 58 
Yugoslavia 21 
United States 52 
Argentina 50 
Brazil 12 
Chile 22 
Colombiab 14 
MexicoC 26 
Venezuelad 18 
Israel 41 
Turkeye 22 
U. A.R . 10 
Ceylon 11 
India 8 
Japanf 5 
Pakistan& 10 
South Africae 15 
Australia 45 
a s ource: (31). 
bl957-59. 
cl954-56. 
dl963. 
el960-61. 
f 1965. 
gl965/66 . 
1963-65 
(grams per 
53 
80 
65 
72 
49 
67 
64 
61 
63 
36 
58 
44 
15 
16 
12 
28 
26 
48 
22 
17 
10 
10 
19 
19 
51 
39 
i. change 
day) 
23 
33 
56 
13 
45 
- 1 
55 
11 
8 
71 
15 
-12 
25 
- 27 
-14 
8 
44 
18 
20 
- 9 
25 
280 
90 
292 
- 13 
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the population increase often amounted to 50 percent, but where per 
capita fats and oils consumption often stagnated and in a number of 
cases even declined , e.g . , in the cases of Chile, Colombia , Argentina 
and India . (The high increases of per capita consumption in a few LDC 
such as Spain , Yugoslavia and Pakistan mainly resulted from U. S. con-
cess i onal sales of soybean and cottonseed oils into these countries . ) 
Series data for the countries that are worst off are not gener-
ally available. The following data should nevertheless suffice to il-
l ustrate the low c onsumption rates in these countries : in 1961- 63, 
per cap~ta consumption was as low as 14 grams in Ethiopia, 11 in Ghana 
and the Ivory Coast , 4 in Kenya , 5 in Tanzania and 6 in Uganda. I n 
1966 , per capita consumption amounted to 4 grams in Saudi Arabia, 10 in 
Ceylon, 1 in Korea and 8 in the Philippines (31). 
In the major impor t ing countries, fats and oils consumption has 
now reached a level which constitutes an upper ceiling . This is con-
firmed by the income elasticities data, which point to elas ticities as 
low as zero in North America, and . l in Northern Europe and in all of 
the EEC countries , except I taly (see Table 27) . The market is far from 
saturated, however, in Southern Europe, in Japan and in Eastern European 
countries; per capita consumption amounted to only 37 grams in Poland 
in 1962- 63, to 25 grams in Romania in 1963 and to 36 grams in Yugoslavia 
in 1965 . 
In LDC per capita consumption is generally very low and income 
e l asticities often amount to 1.0. 
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Table 27. Income elasticities of demand for fats and oilsa 
Countries and regions 
North America 
U. S . 
Canada 
Western Europe 
EEC 
BLEU 
Germany 
France 
Italy 
Ne therlands 
Northern Europe 
Austria 
Denmark 
Finland 
Ire land 
Norway 
Sweden 
Switzerland 
U. K. 
Southern Europe 
Greece 
Israel 
Portugal 
Spain 
Turkey 
Yugoslavia 
Japan 
Oceania 
Australia 
New Zealand 
Rep. of South Africa 
8 ' source: ( 22 ) . 
b 
Including Nigeria. 
c 
Elasticity 
o.o 
o.o 
-0.1 
0 . 2 
0 .2 
0 .1 
0.1 
0 . 3 
0 . 3 
0 .1 
0 . 1 
0.3 
-0.l 
0 . 1 
o.o 
0.1 
0.1 
0.1 
o.o 
0.3 
0 . 2 
0.2 
0.4 
0.4 
0.6 
0.4 
0.9 
o.o 
o.o 
o.o 
o.6 
Countries and regions 
Latin America 
Central America 
CAI S Countries 
Cuba 
Mexico 
Venezuela 
Western South America 
Bolivia 
Chile 
Colombia 
Ecuador 
Peru 
Eastern South America 
Argentina 
Brazil 
Paraguay 
Uruguay 
Africa 
North West Afr ica 
Algeria 
Morocco 
Tunisia 
West Africab 
Nigeria 
Savannah zonec 
South zoned 
South West Zonee 
Central Africa 
East Africa 
Ethiopia 
Kenya 
Elas ticity 
0 . 4 
0 . 4 
0 . 6 
0 . 4 
0 . 4 
o.s 
0 . 6 
0 . 9 
o.s 
0. 7 
1.0 
0 .6 
0.4 
0 . 3 
0 . 5 
0 . 6 
0 .1 
0 . 8 
0 . 8 
1. 0 
0.7 
0 . 8 
0.8 
0 . 6 
1.2 
0 . 8 
0. 7 
o.s 
0.7 
0 . 8 
0 . 8 
Including: Gambia , Mali, Mauritania, Niger, Senegal and Upper Volta. 
d 
Inc luding Dahomey, Ghana, Ivory Coast and Togo. 
eincluding Guinea, Liberia and Sierra Leone. 
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Table 27 . (Continued) 
Countries and regions Elasticity Countries and regions Elasticity 
Madagascar 1.0 Far East 
Malawi, Rhodesia, Zambia 1.2 Burma 
Mozambique 0 . 7 Ceylon 
Somali.ii o.8 Taiwan 
Tanzania 0.7 India 
Uganda 0.8 Indonesia 
Near East 0.6 Malaysia and Singapore 
Afghanistan 1.2 Pakistan 
Iran 0 . 6 Philippines 
Iraq 0 . 6 Rep. of Korea 
Jordan 0 . 4 Thailand 
Lebanon 0 . 3 
Saudi Ar abia 0.7 
Sudan 0 . 7 
Syria 0 . 4 
U.A. R. 0.9 
B. Corrunodity Structure of Fats and Oils Consumption in 
the U. S. and the EEC 
0 . 9 
0 .7 
1. 0 
0.9 
1. 0 
1. 0 
0 . 7 
0.9 
1.1 
1.3 
1 . 0 
Changes in the commodity structure of fats and oils consumption 
have been remarkably well reflected in the trends of international 
tra de , bu t it is di fficult to determine to which extent the consumption 
growth of a particular oil has actually caused the trade expansion of 
that same oil, if it has caused it at all. From the evidence gathered 
in the production chapter, it would seem tha t the expansion or stagna-
tion of supply availabilities, through the price mechanism , has often 
been a more decisive force than demand forces . Thus soybean oil and 
other cheap "by- product" oils have become major components of oil 
products, not because of their intrinsic superior qualities, but be-
cause of the quickly growing supplies and cheap prices. 
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The cor:imodity structure can be analyzed, first by simply com-
puting the share which each oil holds in total fats and oils consump-
tion in a country, secondly and more specifically, by looking into 
the consumption levels and the commodity composition of the various 
fats and oils products. Major fats and oils products are (1) food 
products such as margarine, shortening and table oils and (2) in-
dustrial products such as soap, paints and varnishes. 
1. Fats and oils consumption in the U. S. and the EEC 
In the U. S., from 1949-50 to 1966-67, soybean oil consumption 
nearly tripled and accounted for nearly one third of total oils con-
sumption toward the en d of the period. The high preponderance of soy-
bean oil on the U. S. fats and oils market is due to its preponderance 
in U. S . fats and oils production. In 1967, soybean oil accounted for 
34 percent of all fats and for 62 percent of all foodfats produced in 
the U. S. ( 4 6 and 4 7) • 
Other major changes in the U. S. postwar fats and oils market were 
1 
the phenomenal expansion of beef fats and tall oil consumption and 
the rapid decline of both butter and lard consumption, furthermore of 
cottonseed and especially of linseed consumption. The share of butter 
was reduced to one half and the share of linseed oil to one third of 
its original share. The consumption of other oils , lauric acid oils, 
tallow, and peanut oil increased moderately, but enough for them to kee p 
their share in total oils consumption. 
1Tall oil is obtained as a by-produc t in the manufacture of 
chemical wood pulp. 
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Table 28. U. S. consumption of fats and oils, averages 1949- 50 and 
1966-67 (fiscal years) and percentage changea 
1949-50 1966-67b % change 
mil .lbs. % mil.lbs. % 
Butter 
Lard 
Beef fatsc 
Cottonseed oil 
Soybean oil 
Peanut oil 
Corn oil 
s·afflower oil 
Olive oil 
Tallow (inedible) 
Coconut oil 
d Other lauric acid oils 
Pal m oil 
Linseed oil 
Castor oil 
Fish and marine oils 
Tall oil 
Total 
1,56? 
2,103 
148 
1,393 
l, 776 
124 
240 
52 
1,755 
667 
62 
72 
663 
176 
147 
295 
10,867 
14.4 
19.3 
1.4 
18. 8 
16.3 
1.1 
2.2 
. 5 
16.1 
6 .1 
.6 
.7 
5.8 
1.6 
1.3 
2.7 
100 
a s ource: (46, 47, 48 and 54) 
b 
The figures for 1967 were preliminary. 
1,120 
1, 773 
565 
1,123 
4,966 
191 
434 
141 
57 
2,570 
829 
110 
76 
301 
158 
141 
1,153 
15' 713 
7.1 
11.3 
3.6 
7 .1 
31 . 6 
1.2 
2 . 8 
.9 
. 4 
16.3 
5.3 
. 7 
.5 
1.9 
1.0 
. 9 
7 . 3 
100 
-28 .9 
-1 5. 7 
+281 . 0 
-1 2. 2 
+180.0 
+54.0 
+7~ .o 
+9.6 
+46.4 
+24.4 
+77. 7 
+ 5 . 5 
52 . 4 
-10.2 
- 4.0 
+290.8 
+44.5 
clncludes edible tallow, oleo stock, oleo oil and oleo stearine. 
dMainly palm kernel oil. 
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The pattern of fats and oils consumption is quite different from 
the U.S . in the EEC, no doubt because of the dependence of the EEC 
on imports for satisfying its fats and oils needs. 
Because the EEC has a substantial fats and oils shortage, con-
sumption has been encouraged of those oils which are domestically pro-
duced, mainly animal fats . Butter consumption has risen to a con-
siderable extent , but the growth of rapeseed and olive oil consump-
tion, oils for which the EEC has a degree of self-sufficiency of 60 
and 70-80 percent respectively, has been more remarkable (see Table 29). 
The most important development in EEC fats and oils consumption 
since 1955-57 has been the fantastic expansion of sunflowerseed oil 
consumption. Other imported oils that expanded their share of the 
market were peanut, castor and mar ine oils. Cottonseed, linseed and 
lauri c acid oils, on the other hand, became less important. 
2. Consumption of fats and oils products in the U. S . and the EEC 
The changing commodity structure of fats and oils consumption as 
analyzed in the consumption of fats and oils products will reflect a 
double set of changes, (1) changes in the consumption levels of a par-
ticular fats and oils product; if, for instance, the consumption of 
margarine declines, the consumption of the most important components 
of margarine, say soybean oil and marine oils, will be affected . 
(2) Changes in the commodity composition of the fats and oils product; 
given that the consumption of margarine remains on the same level, 
very important changes may occur in its composition. 
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Table 29. Consumption of fats and oils in the EEC, averages 1955-
57 and 1965-67 (2 fiscal years ) and percentage changea 
1955-57 1965-67 i. change 
(in 1,000 MT of crude oil or melted fat ) 
Peanut oil 
Soybean oil 
Cottonseed oil 
Rapeseed oi l 
Sunf lowerseed oi l 
Linseed oil 
Castor oil 
Olive oil 
Corn oilb 
Coconut oilc 
Palm oilc 
Palm kernel oil c 
Other veg. oils 
Total vegetable oils 
Pork fat 
Beef and other animal 
fats 
Beef and vealc 
Total animal fats 
Butter 
Marine oils 
Totald 
"I. 
397 7 . 5 
176 3.3 
110 2 .1 
70 1. 3 
17 • 3 
215 4 . 1 
26 . 5 
284 5.4 
441 8 . 3 
223 4.2 
178 3 .4 
97 1.8 
2224 42.0 
595 11. 2 
464 8 . 7 
365 6 .9 
1109 - 20. 9 
765 14.l 
217 4.1 
3550 100 
5895 
as ource: (8 and 9). 
b 
Inc l uded in other for 1955- 57 . 
c l 956-5 7. 
dExcluding butter. 
534 
448 
39 
199 
184 
183 
63 
498 
51 
398 
254 
148 
25 
3013 
665 
514 
417 
1201 
984 
293 
4505 
6487 
"I. 
8 . 2 
6.9 
. 6 
3 . 1 
7 . 8 
8 . 8 
1.0 
7.7 
. 8 
6 . 1 
3 . 9 
2. 3 
.4 
46.4 
10.2 
7. 9 
6.4 
lS.2 
15.2 
4 . 5 
100 
+34.5 
+154.0 
-64.5 
+184 
+982 
- 15 
+142 
+75.3 
-10 
+13.9 
-16 . 8 
+35 
+11. 7 
+11.0 
+14.2 
+8.0 
+28 . 6 
+34. 9 
+26 . 8 
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a. Changes in consumption levels of particular fats and oils 
products Margarine (see Tables 30, 31 and 32): In the U.S. 
total margarine consumption tripled and per capita consumption doubled 
since 1947 . This increase has benefited the use of soybean oil, corn 
oil and lard, which have since the late fifties been the ch ief com-
ponents of margarine in the U. S. 
Table 30 , Fats and oils: use in products for U. S. consumption, 
1947 and 1967, and percentage change from 1947 to 1967a 
1947 1967 
Total p , c . Total p.c. 7. change 
(mil.lb.) (lb.) (mil .lb . )(lb . ) 
Margarine 713 5. 0 2,046 10. 5 +187 
Shortening 1,338 9.4 3,108 15 . 9 +132 
Table oilsb 988 6.9 2, 956 15.l +199 
Soap 2, 234 15.7 706 3.6 - 68 .4 
Drying oil productsc 1,007 7 .1 844 4.3 - 16.2 
Other industrial products 882 6 . 2 3,684 18.8 +318 
as ource: (48). 
b"Cooking and salad oils ' ' and "edible oils " . 
cPa i nt s , va rnis hes , floor cove rings , oil cloth, pr i nting i nks , co r e 
oils, synthetic resins , ins ula t ion , l i nings , packi ngs, coa t ed fa br ics 
(othe r tha n o i l c loth~ , cau l king and other pr otective coatings. 
In the EEC , from 1957 to 1967, per capita margarine •:onsumption 
has remained on the same level, whereas total consumption increased 
11 percent. Considering t he member countries separately, margarine 
production declined in Germany and expanded in the other countries, 63 
percent in France , 106 percent in I taly and 52 percent in Belgium. 
The margarine composition table9 ( see below ) , give an exact idea of 
which oils profited from the production increases. 
Table 31 . 
1956/57 
1957/58 
1958/59 
1959/60 
1960/61 
1961/62 
1962/63 
1963/64 
1964/65 
1965/66 
1966/67 
"!. change 
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EEC consumption of margarine, shortening, table oils and 
a oils used industrially, from 1957 to 1967 
Margarine and shortening 
1,000 MT kg/p.c. 
1,064 6 .4 
1,054 6.2 
1,135 6.6 
1,111 6.5 
1,106 6.4 
1,132 6 . 4 
1,164 6.5 
1,192 6.6 
1,161 6.4 
1, 183 6 . 4 
+11.2 
Oils in in-
Table oilsb dustrial uses 
(crude oil equivalent) 
1,000 MT kg/p.c. 1,000 MT 
1,062 
1,114 
1,174 
1,247 
1,325 
1,406 
1,510 
1,496 
1,562 
1,568 
+46.7 
6.3 
6.6 
6.9 
7.2 
7.6 
8.0 
8.5 
8 . 3 
8 . 5 
8.5 
788 
856 
781 
810 
818 
914 
955 
1,020 
1, ll9 
+42.0 
asource·. (8 and 9) . 
b"Huiles de consommation" defined as follows in the Agrarstatistik: 
"des graisses et huiles vegetates ••• qui ne sont pas transformees mais 
consommees directement." 
Table 32. Production of margarine in the member countries of the EEC, 
1954 and l964a 
Germany 
France 
Italy 
Netherlands 
BLEU 
a 
Source: (7). 
1954 
(in 1,000 
615.5 
( 59 . 7) 
82.7 
(8 . 0) 
17.2 
( 1. 7) 
233.7 
( 22. 7) 
82.5 
(7 . 9) 
MT' in i.) 
1964 
568.0 
(50.8) 
134.9 
(12.1) 
35.0 
(3.1) 
255.0 
(22.8) 
124.8 
(11.2) 
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Shortening (see Table 30): U. S. shortening consumption in 1967 
amounted to more than double of 20 years before. The consumption growth 
primarily resulted in the expansion of soybean oil, lard and tallow 
uses. 
Shortening consumption in the EEC is insignificant and listed to-
gether with margarine in the Agrarstatistik. 
Table oils (see Tables 30 and 31): In the U. S ., table oil con-
sumption rose 199 percent over the period considered and again soybean 
oil accounted for most if not all of the increase. 
In the EEC, table oil consumption went up 47 percent. Soybean, 
peanut and olive oil were the main beneficiaries of this expansion. 
Soap (see Tables 30 and 33) : U. S. soap consumption declined 68 . 5 
percent, all at the advantage of synthetic detergents which had their 
sales go up from 708 to 5,200 million lb. Per capita consumption of 
soap dwindled from 23.3 to 5.6 lb. and soap only accounted for 18 per-
cent of the soap and detergents industry in 1967, after it had ac-
counted for as much as 83 percent in 1947 (44) . 
In all of the EEC countries , the same substitution process took 
place, although at a slower pace than in the U. S . Only in Germany, the 
process had reached the same proportions as in the U. S . by 1963. 
Drying oil products (see Table 30): In the U. S., the use of oil 
products declined 16. 2 percent. Here again oils were s lowly being 
replaced by non- agricultural substitutes. In paints, varnish and 
lacquer production the use of oils rose only 12 percent at the same 
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Table 33. Production of soap and synthetic detergents in the member 
countries of the EEC and % change over the perioda , b 
Germany 
Soap 
Synthetic deter-
Francec 
gents 
Soap 
Synthetic dete r -
gents 
I taly 
Soap 
Synthetic deter-
gents 
Netherlands 
Soap 
Synthetic deter-
gents 
BLEUc 
Soap 
Synthetic deter -
gents 
8 Source: ( 7) • 
b 
1954 1956 
126.6 
( 26.0) 
360 . 8 
(74 . 0 ) 
200 . 0 
(90.9) 
20 . 0 
( 9. l) 
81.l 
( 61 , 5) 
50. 9 
(38 .5) 
79 . 7 
(61 . 1) 
40 . 2 
(30 , 8) 
1958 1962 1963 1. change 
(in 1,000 MT) 
(in '7. ) 
108 . 3 - 14.5 
(17 . 3) 
518 . 2 +43 . 5 
(82 . 7) 
180 . 2 161 . 9 - 10 . 0 
(39 . 9 ) (29 . 0) 
258.5 377 . 2 +50 
( 57 . 2) (67.6 ) 
185.0 - 7. 0 
(54 . 6) 
154,0 +670 
(45 . 5) 
66.4 - 18 . l 
(49 . 4) 
68 .0 +37 . 3 
(50.6 ) 
45 . 2 - 43 . 7 
(31 , 9) 
79 , l +97 , 5 
(56 . 0) 
The series nata start and end in different years for the different 
countries . 
cThe percentages do not add up t o 100 because there is a third 
commodity group listed in the original table : mixed products . 
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time that the use of plastics increased 176 percent; in the same 
industry, the drying oil-plastic usage ratio dropped from 1.6 in 1947 
to .6 in 1966 ( 4~) . 
No data were available for EEC countries. 
Both soap and drying oil products present one with the unique 
case in fats and oils products where the development of non- agricultural 
substitutes has decisively influenced consumption and trade patterns . 
The phenomenal growth of synthe tic detergents in the detergent 
industry and the substitution of plastics for drying oils in surface 
coating industries have severely curtailed the use of a number of oils 
in those industries. Ta llow, palm oil and coconut oil in soap produc-
tion and linseed and caster oil in paints, varnishes and lacquer pro-
duction were seriously affected by this synthetics revolution. The 
oils us ed in soap found other applications, however, whereas linseed 
oil did not. 
Other industrial products (see Table 30) : As the use of fats and 
oils declined in the t~o traditional fats and oils products in the 
U. S., soap and drying oil products, it caught up iand made good for 
the loss in·other i ndustries, sucn as ·chemidals, lubricants and 
greases, animal feeds, tin and terne plate, pharmaceuticals, leather, 
eandles, synthetic organic detergents and toilet artic les. Use of 
· fats and oils in those applications increased 320 percent fr om 
1947 to 1967. The shift from soap and - surface~coatings. t o other ap- -
plications is clearly illustrated in the fact that, whereas in 1947 
soap and surface coatings had accounted f or 54 percent and 24.4 
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percent of the industrial uses of fats and oils, 20 years later these 
shares were down to 13 and 16 percent respectively (44.) . 
In spite of the heavy decline of oils consumption in the soap and 
drying oil industries, industrial use of fats and oils increased 27.8 
percent. All of this increase is accounted for by the vast expansion 
of other industrial uses. The main beneficiaries of this expansion 
have been tallow and tall oil. 
There are no EEC statistics available for specified industrial 
uses of fats and oils. The overall industrial use of oilsincreased 42 
percent from 1957 to 1967, which was much more than the increase regis-
tered in the U. S . over a 20 year period. Considering the fact that 
soap production in the EEC declined appreciably over the same years, 
one may infer a much wider use of oils, as in the U. S . , in other in-
dustrial applications . 
b. Changes in composition of fats and oils products Margarine: 
By way of introduction, a few words have to be said about the charac-
teristics of some oils as far as concerns their use in margarine manu-
facturing. 
Coconut and palm kernel oil are highly appreciated in quality mar-
garines in Europe, because of their "high resistance to rancidity and 
a melting point that permits (them) to remain solid at room tempera-
ture" (5?). These oils are often called consistent oils, precisely 
because a high degree of saturated elements in their composition limits 
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their c onsistency variations . Coconut and palm kernel oils also have 
a strong proportion of lauric acids (Cl2 Hl4 02) which makes it diffi-
cult for them to be replaced by other products . 
Palm oil has about an equal balance of saturated and unsaturated 
fatty acids and accordingly varies in consistency from a soft butter 
to the hardness of tallow at normal temperature . Higher percentages of 
free fatty acids tend to harden the oil. 
Most seed oils produced in the temperate zones such as soybean and 
sunflowerseed oi l s contain a larger proportion of unsaturated fats and 
require hydrogenation for use in margarine manufacture. 
Fish and whale oils, too, have to be hydrogenated, but it is a 
more costly operation in their case . 
What kind of oil will be used depends on the quality of margarine 
desired, on the degree to which consumer preferences can be manipulated, 
and most of all, on the oil prices. After all, very close substitutes 
for higher quality or more expensive oils have been manufactured out of 
cheaper oils, thanks to the development of advanced processing tech-
niques (see chapter on prices for a discussion of the substitution 
process). 
If the more expensive oils can be substituted for by cheaper ones 
for most of the purposes, there remain some margarines for which it 
seems difficult to replace the lauric acid oils . For example, margarines 
which have to resist heat or margarines which have to melt quickly in 
the mouth (a quality to which the German consumer is attached). Also 
in pastry making and in the production of biscuits and crackers, which 
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both require quickly melting margarines, lauric acid oils seem indis-
pensable. Generally speaking, however, the share of lauric acid oils 
in the composition of margarine has steadily declined. 
The margarine composition data can be summarized as follows (see 
Tables 24, 34, 35 and 36) . In the U. S. soybean oil has become the 
chief margarine component, to the extent that it accounted for about 
three fourths of the market in 1967. Soybean oil advanced on the 
Dutch market as well, but it did not, as in the U. S. replace any other 
oils than cottonseed oil. 
Marine oils instead were the most dynamic margarine component in 
the Netherlands ; these oils also gained larger parts of the market in 
France (whale oil ) and in Belgium (whale oil and fish oil ) . 
The use of peanut oil declined in France and in the Netherlands, 
at the same time that it slightly increased in Belgium. 
In all three of these EEC countries, lauric acid oils accounted 
for a smaller and smaller share of the commodity composition of mar-
garine, and in Belgium and the Netherlands the use of palm oil also 
seriously declined. Nevertheless, in 1963 these palm oils still ac-
counted for 61 percent of the margarine components in France, for 46.6 
percent in Belgium and f or 38 . l percent in the Nether.lands . The fact 
that whale oil use in France did not develop at the expense of palm 
oil, as in the Netherlands , is due to a different price structure in 
France, which left the prices of palm and whale oils on the same level 
until 1961. Indeed, palm oil from the zone franc enjoyed a preferential 
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Table 34. Fats and oils composition of margarine, shortening and 
table oils in the u.s., 1947 and 1967a 
Margarine Shortening Table oils 
!.947 1967 1947 1967 1959 1967 
(per 100 lb. of oils and fats used) 
Soybean oil 37.5 73.1 50.6 53.7 38.7 59.5 
Cottonseed oil 53.2 4.5 21.5 8.5 40.4 24.1 
Peanut oil 3 .1 .3 4.7 .7 2.6 5.3 
Corn oil 1.1 10.4 .2 .3 18.1 9.3 
Safflower oil 2.5 .2 
Coconut oil 3.3 .9 6.2 1.2 
Palm oil 1.8 
Lard .5 7.4 7.2 17.8 
Beef fats 1.3 .6 4.6 15.7 
Vegetable stearine 5.0 
Other .3 .1 
Total 100 100 100 100 100 100 
a s ource: ( 48) • 
Table 35. Fats and oils composition of margarine and shorteninga in 
France, 1954 and 1963b 
Peanut oil 
Other soft edible oils 
Coconut and palm kernel oils 
Palm oil 
Tallow 
Whale oil 
Total 
a 
"Produits blancs". 
bSource: ( 7). 
1954 1963 
(per 100 kg of oils and fats used) 
8 .6 2.7 
4.6 11. 2 
52.8 42.9 
13.6 18 .7 
.9 .2 
19.5 24.3 
100 100 
100 
treatment, at the same time that whale imports were subjected to a 
strict trade quota in France ( 7, p. 172). 
When comparing the composition of margarine in the U. S . and the 
few EEC countries considered here, one is struck by the high propor-
tion of soft oils (89 percent in 1963) in the U.S. Because the U. S . 
has a large and more than sufficient domestic vegetable oils supply , 
U. S. margarine manufacturers have nearly exclusively been using such 
oils as are produced in large quantity in their own country, mainly 
soybean land cottonseed. 
Table 36 . Fats and oils composition of margarine in Belgium, 1957 
and l963a 
1957 1963 
( per 100 kg . of fats and oils used) 
Peanut oil 6 . 7 8 . 2 
Coconut oil 25 . l 14.2 
Palm kernel oil 7.9 10 .1 
Palm oil 33.l 22.3 
Whale oil 12.0 14.6 
Other fats and oils 15.2 30 . 6 
a Source: (7) • 
The EEC countries , on the other hand, produced only very limited 
amounts of oils and have mostly been dependent on imports for their 
margarine ingredients. The fact that some of them had special ties 
with major oils producers in Africa, together with consumer preferences 
for lauric acid and for peanut oils, explains the prevalence of tropical 
oils in the EEC margarine composition . The use of tropical oils is now 
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going down, because of stiff competition from rapeseed, sunflowerseed 
and marine oils, and because of the technological improvements in the 
transformation industry, which allow for at least partial substitution 
of cheaper for more expensive oils. 
Shortening: In the prewar period in the U. S., cottonseed and soy-
bean oil accounted for 65.6 and 7.6 percent, respectively, of shortening 
composition (see Table 34) . Already in 1947 soybean oil had become 
the major ingredient, and by 1967 animal fats had also taken up a sub-
stantial part, one third, of the shortening market. 
Table oils: Soybean oil was the chief table oil component in the 
U. S. (60 percent in 1967) in Germany (69 percent in 1962) and in the 
Netherlands (70 percent in 1963) (7, and Table 34). 
On the two most important table oil markets of the EEC, however, 
in France and in Italy, soybean oil only assumed a very moderate share. 
Thus in France, where table oil consumption acc.ounted for 58 percent 
of food fat consumption, peanut oil held a 87 percent share of the table 
oil market in 1962. And in Italy, a country where table oil accounts for 
about 85 percent of total food fat consumption, the most important oil 
is olive oil . It accounted for 67 percent of the market in 1962 and 
soybean oil for only 12 percent . 
In Belgium, the market was in 1962 divided as follows: peanut oil 
65 to 75 percent, soybean oil 20 to 25 percent, corn oil 8 percent and 
olive oil 2 percent ( 7 ) • 
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Thus it seems that peanut oil and olive oil are by far the most im-
portant table oils in those countries with a high per capita consumption 
of table oil: Italy (14.5 kg), France (8.3 kg) and the BLEU (5 . 3 kg). 
In Germany and the Netherlands, countries with per capita consumption 
of 3.6 and 2.2 kg, respectively, soybean oil is the main table oil com-
ponent (9). 
Soap: In the U. S., there were no major changes over the last two 
decades in the fats and oils composition of soap. Tallow and coconut 
oil still dominate the soap market, but tallow increased its share from 
62 percent to 82 percent at the same time that coconut oil saw its share 
go down from 21 to 17 percent (45). 
In France the same substitution of tallow for lauric acid oils 
took place, to a larger extent, however. From 1938 to 1964, the share 
of lauric acid oils was reduced from 38.6 to 14.7 percent, palm oil 
was practically eliminated as a soap component, and by 1964 tallow ac-
counted for 65 percent of the soap market ( 7). 
Drying oil products: Most significant in the U. S. is the reduction 
of the linseed oil used in drying oil products; its share was down 
from 56 percent in 1947 to 36.7 percent in 1967. Soybean, fish, castor 
and tall oils all profited from the weaker competitive position of 
linseed oil (45). 
No data were available for the fats and oils composition of in-
dividual industrial products in the EEC. However, data which indicate 
the technical use of the various oils will be presented in Table 37 . 
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Table 37. EEC: technical use of fats and oils, 1955-57 (average for 
2 fiscal years) and 1965-67 (id)a 
Peanut oil 
Soybean oil 
Cottonseed oil 
Rapeseed oil 
Sunflowerseed oil 
Coconut oil, palm kernel 
and palm oil 
Linseed oil 
Castor oil 
Olive oil 
Other 
To tal vegetable oils 
Pork fat 
Beef and veal fat 
Total animal fats 
Marine oils 
Total 
aSource: (8 and 9). 
1955-57 
1000 MT 
• 5 
3.0 
.5 
4.0 
.5 
145.5 
184.5 
25.5 
3 . 0 
21.0 
388.0 
5 . 0 
281 . 0 
339.0 
54.0 
781.0 
; . 
.4 
.5 
18.6 
23.6 
3.3 
.4 
2.7 
49.7 
. 6 
36.0 
43 . 4 
6 . 9 
100 
1965-67 
1000 MT 
60.0 
1 . 0 
7.0 
1.5 
132. 5 
183 .5 
63.0 
a.a 
44.0 
500 . 5 
17 . 0 
332 . 5 
467 . 0 
102.0 
1069 . 5 
i. 
5 . 6 
. 6 
• l 
12 . 4 
17.2 
5 . 9 
.7 
4.1 
46 . 8 
1 . 6 
31 . 1 
43.7 
9.5 
100 
In 1955- 57, tallow (beef and veal fat) accounted for more than one 
third of the industrial oils market. Other substantial shares in this 
market were held by linseed oil (23 . 6 percent), palm oils ( 18 . 6 per-
cent) and marine oil s (6 . 9 percent). 
Over the next ten years some interesting developments took place. 
First of all, tallow, linseed oil and palm oils each lost about a 
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6 percent share in the market. The most surprising change was the 
sudden emergence of soybean oil as an industrial oil, to such an extent 
that it accounted for nearly 6 percent of the market in 1965- 67. Also 
spectacular was the increasing use of animal fats, other than pork, 
beef and veal fat, mainly poultry fat, in industrial products; poultry 
fat just about doubled its share, from 6. 4 percent to 12 . 6 percent. 
Finally, marine oils and castor oil each gained about a 3 percent 
share of the market . 
After analyzing the commodity structure of fats and oi ls consump-
tion in the U. S . and the EEC, the following conclusions with respect to 
trade can be drawn . 1 
Margarine consumption has hardly increased at all over a 10 year 
period in the EEC; this means that the composition of margarine has been 
a more important factor than the level of margarine consumption in de-
termining oils import flows. The major composition changes which oc-
curred in the Netherlands, France and Belgium point to the increasing 
use of soybean, sunflowerseed and marine oils, and to the decline 
of tropical oils, except for palm oil in France and palm kernel in 
Belgium. 
Table oil consumption has known a sizable expansion in the EEC, to 
the benefit of imported soybean oil in the Netherlands and in Germany, 
and of imported peanut oil and olive oil in France and Italy respec-
tively. 
The industrial use of oils in the EEC expanded about 40 percent 
10n1y the data for the EEC will be taken into account, because the 
U. S . is not an importing country. 
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since 1955- 57 , mainly at the benefit of poultry fat and soybean oil. 
Apart from soybean oil, other imported oils that found wider applica-
tion in industrial products were castor oil and marine oils. The use 
of linseed oil, however, stagnated and palm oils use declined . 
One may conclude that the major change in the commodity structure 
of fats and oils consumption has been a shift from more expensive to 
cheaper oils, except in the cases of olive oil and peanut oil, where 
consumer preferences have proved to be stronger than supply forces. 
The expanding use of soybean oil in all of the major oils products 
fairly well illustrates this shift. Especially its wider use in in-
dustrial products points to the fact that increased availabi lities have 
been a more decisive factor in the international fats and oils market 
than demand forces. 
As soybean oil became a surplus commodity in the U. S . and recently 
in the EEC , research has been successfully conducted to widen its scope 
of application and the same happened for other oils which found them-
selves in excess supply . 
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V. GOVERNMENT TRADE CONTROLS 
A. The impact of U.S. Food Aid Programs 
Over the period from 1954 to 1966, U.S. government-financed pro-
grams amounted to 29 percent of total agricultural exports. Oilseeds 
and oils exports, however, assumed a far less important part in these 
government sales than some other commodity groups. Thus government 
programs accounted for only 22 percent of total oilseeds and oils ex-
ports, at the same time that government disposals of wheat and wheat 
flour amounted to double that of the corrunercial exports, and that con-
cessional sales of dairy products also accounted for more than half 
of total dairy exports (41). 
The impact of P.L. 480 on U.S. trade was tremendous for a few 
oils, namely for soybean oil, cottonseed oil and for butter, and it was 
appreciable, with concessional sales accounting for more than 10 per-
cent of total u.s. exports, in the cases of lard and tallow. 
Over the 12 year period, government exports of soybean oil, cotton-
seed oil and butter amounted to 67.6 percent, 46 percent and 56.7 per-
cent respectively of total soybean oil, cottonseed oil and butter exports. 
Government programs of lard and tallow, finally, accounted for 10.2 
percent and 11.9 percent of total lard and tallow exports respectively. 
To measure the impact of P.L. 480 and of the AID programs on the 
U.S. share of fats and oils world exports, and on the corrmodity distribu-
tion of fats and oils, concessional sales will for a specified year be 
subtracted from world exports, and the share of the U.S. as a country, 
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Table 38 . U. S . fats and oils exports under specified government 
financed programs, exports ou tside specified government 
financed programs, and t o tal fats and oils exports, value 
. by commodity, July 1954 to December 1966a 
Public Law 480 
Title I Title II Title I I I 
dona tions barter 
Title IV 
AID 
programs 
(in million dollars) 
Soybeans 13 . 0 8 . 7 121 .1 
Flaxseed 2.8 . 3 
Peanuts .9 1.3 
Soybean oil 683 . 2 22 . 3 n . 8 53 .1 24.9 50 .5 
Cottonseed oil 229 . 8 17.7 45 . 7 22 . 0 2.6 34.5 
Linseed oil 1.1 . 9 . 6 
Peanut oil 1. 8 .9 
Butter 13 . 5 15.0 92 .5 ll .O 4. 2 
Lard 28.8 . 3 42 .7 
Tallow 90.3 10.2 72 . 6 
Continued sovernment financed 2rograms as i. total oils exeorts 
Expor t s under government Conunercial Total of Gov. exports 
financed programs exports oils exports as i. of t otal 
(in mi ll i on dollars) 
Soybeans 142. 8 4,531 . 0 4 , 673.8 3.0 
Flaxseed 3 . 1 229 . 4 232 . 5 1.3 
Peanuts 2. 2 79.8 82.0 3 . 9 
Soybean oil 9ll . 8 437 .3 1,349.1 67 . 6 
Cot t onseed oil 352 . 3 416 .2 768.5 45.9 
Linseed oil 2. 6 87. 8 90 . 4 2. 9 
Peanu t oil 2 . 7 33 . 0 35 . 7 7. 5 
Butter 136.2 103.7 239 . 9 56.7 
Lard 71 . 8 628 . 7 700 . 5 10 . 2 
Tallow 173.l 1,279.3 1,452.4 ll. 9 
a Source: (41). 
108 
together with the world shares of certain conunodities as soya, cotton-
seed and tallow, will be recalculated. 
1. Share of the U.S. in fats and oils world trade U. S. overrunent 
programs excluded, 1965 (see Table Al 
U.S. government disposals of fats and oils1 (including oil equiva-
lent of soybean exports) in 1965 amounted to 637,977 MT or 5 percent of 
fats and oils world trade. Commercial exports amounted to 2,308,500 MT 
or 26.4 percent of total world exports. 
Excluding U.S. concessional sales, other major exporters would 
have held a slightly larger share of world exports; West Africa, e.g., 
would have accounted for 18.l percent instead of for 17.l percent. 
2. Share of s ecified oil in fats and oils world trade U. S. overn-
ment programs excluded, 1965 see Tables 39 and 40 
Excluding U.S. concessional salea from world exports most of all af-
fecte soya exports. Soya still keeps its first place,but its share drops from 
18.3 to 15.0 percent and the volume of soya exports declines 30 percent. 
Excluding government sales for cottonseed oil reduces cottonseed 
exports by 100,000 MT, and brings cottonseed's share from 3.9 to 2.9 
percent. Excluding government disposals costs tallow a .5% share in 
world trade. 2 
1Butter and lard excluded in order to conform to data used in 
Table Al. In 1965, butter and lard concessional sales accounted for 
about 10.0 and 1.0 percent respectively of total U. S . exports of butter 
and lard and U.S. exports of butter and lard accounted for 4.1 and 41.7 
percent respectively of world exports (33). 
2u.s. government disposals in 1965 accounted for 22 .4 percent of 
world trade in soybean oil, for 31 percent of world trade in cottonseed 
oil and for 7.7 percent of world trade in tallow. 
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Table 39. Specified fats and oils: U. S. exports under specified 
government financed programs, exports outside specified 
government financed programs, and total expor ts , quanti ty 
by commodity, 1965a 
Soybeans bu 
Soybean oil lb 
Cottonseed oil 
Linseed oil lb 
Butter lb 
Lard lb 
Tallow lb 
Public Law 480 
Title I Title II Title III 
donations barter 
(in thousand units) 
460 ,326 25,569 175~312 136,330 
lb 11 2 ,420 7,224 58,437 82 ,568 
1,809 10 
145,078 
AID 
Title IV Programs 
414 
74 , 106 15,226 
7,293 
548 
2, 110 
3,845 
42,923 51,092 
Continued and government financed programs as % total exports 
Government Commercial Total Government ex-
financed programs exports exports ports as i. of total 
(in thousand units) 
Soybeans bu 414 227,246 227,660 . 2 
Soybean oil lb 886,859 332,659 1,219,518 72 . 7 
Cottonseed oil lb 267,942 296,874 564 , 816 47.4 
Linseed oil lb 548 41,188 41,736 1. 3 
Butter lb 3 , 929 42 , 037 45 '966 8 . 5 
Lard lb 3,845 247 , 027 250 ' 872 1,5 
Tallow lb 239,093 1,762,781 2,001,874 11.4 
aSource : (41), only those fats and oils for which there were 
government programs in 1965, 
As for butter and lard, the impact of U. S. government disposals 
on world trade has been fairly negligible ; excluding these disposals 
from world trade results in a . 3 percent de<:.line for butter and a ,6 
percent decline for lard trade, 
All in all, there are only 2 commodities whose trade is seriously 
downwardly affected if we exclude U. S. government disposals: soybean 
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Table 40. Exports of specified fats and oils, 1965, world total and 
U.S. government programs excludeda 
World total, 
World total u. s. gov. programs excluded 
1000 MT io 1000 MT io 
Butter 472 4.8 470 . 6 5.1 
Lard 302 3 .1 300.3 3.3 
Tallow 1,395 14.5 1,288 14.0 
Soya 1,782 18.3 1,372 15.0 
Cottonseed 384 3.9 264 2.9 
Copra 1,253 12.8 1,253 13.7 
Totalb 9, 792 100 9,152 100 
aComputed from Table 1 and (41), oil equivalent of oilseeds included. 
bAll others included. 
and cottonseed oils. 
Without these surplus disposals of soybean and cottonseed oils, 
other commodities would have accounted for a slightly larger part of 
fats and oils world exports. For instance, copra would have raised its 
share from 12 . 8 to 13 . 7 percent and it would have been a closer com-
petitor with soybean oil. 
P.L. 480 and AID programs have clearly contributed toward expand-
ing the role of a few oils in world trade, and toward increasing the 
U. S. share of the world fats and oils market. Apar t from these ef-
fects, P. L. 480 and AID programs have also played a role in providing 
an export subsidy for U.S. commercial oils sales. To the extent that 
these sales were aimed at clearing agricultural surpluses, and to the 
extent that the sales amounted to a sizable portion of world trade, 
dumping these exports on the cormnercial world market would certainly 
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have resulted in a fall of world prices, an~ in the absence of com-
mercial rates, a reduction of export revenues for the American exporters. 
Without any doubt, the surplus disposals of soybean oil have prevented 
soybean oil prices from falling more than they did . 
Moreover, concessional sales of soybean oil may have provided an 
export subsidy, not only for the commercial sales of soybean oil, but 
also for the commercial sales of soybeans and soybean meal . In the 
absence of concessional sales of soybean oi l, the oil value of soybeans, 
which in 1961-65 amounted to about 40 percent of the total soybean 
value in the U. S. (43), would have been brought down. 
Withou t a corresponding rise of soybean meal prices, soybean 
prices would have fallen as well, and farmers might have cut down on 
their soybean output. 
Aside from the above effects, P. L. 480 and AID programs have in-
fluenced the world market in a way which cannot be easily measured . 
Apart from the obvious advantages to the receiving countries, there 
may or may not have been some market distortions . The authors of 
the EEC Study no . 4 maintain that as far as soybean oil is concerned, 
these sales have on the one hand tended to el iminate European and African 
exports to a number of beneficiaries of the programs, and on the other 
hand given rise to re- exports at prices below the world level (7, p . 109). 
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B. The Impact of Trade Control s 
Although certain countries apply quantitative restrictions on im-
ports of oilseeds and oils, the major and in many cases the only barrier 
to oils trade in the main importing countries consists of import duties , 
Tariffs are indeed the only obstacle to oils trade in Benelux, 
Germany, the UK and Japan . There has been a quota for whale oils, how-
ever, in France, and in Italy a system of taxes is effective which 
limits imports of vegetable oils lower priced than olive oil. In that 
country, a processing tax is levied on the extraction of oils from most 
vegetable oilseeds, and corresponding taxes are levied on imports of 
oilseeds, based on the equivalent of oils extracted, and on vegetable 
oils imports. The processing tax in 1963 amounted to $96 per ton for 
oilseeds and crude peanut oil, $104 per ton for refined peanut oil, and 
$400 per ton for coconut oil and palm oil. The incidence of the tax 
in the early 1960s amounted to approximately 33 percent for refined 
peanut oil, 136 percent for coconut oil and 170 percent for palm oil 
( 11, p . 102) . 
The case of Italy has been an exception, 1 and the rest of this 
chapter will be concerned with the effects of tariffs. 
1. Tariffs discriminate between oilseeds and oils exports 
It was the general policy of the colonial powers to direct l y ship 
the raw materials to the mother country and to process them there . 
lin December 1968 , however, the EEC Corrunission proposed to intro-
duce a tax of $60 per ton on vegetable oil. 
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Tropical oil-bearing materia l s were shipped to the European colonizing 
country, there to be crushed for oil and meal extraction, and to be 
further processed. Only palm oil was extracted in the producing countries 
themselves, because the fruit had to be inunediately crushed when ripe . 
As the LDC embarked upon a program of industrialization, they 
logically started building a proce~sing industry for their own raw 
materials. At this point, however, they would often meet with resistance 
on the part of the by then established crushing industries of Europe 
and North America. The resistance of the industries was translated, 
on the goverrunent level, into special tariff s "punishing" the processed 
products. In the former colonialist countries of Europe especially, 
either no, or small tariffs were set on oilseed imports, but duties 
ranging from 10 to 20 percent or more were imposed on oils imports. 
For instance, on January l, 1966, Germany and the Benelux countries 
charged no duty on oilseeds, but tariffs ranged from 7 .4 to 14. 8 per-
cent for oils imports into Germany, and from 5.4 to 16.0 percent for 
oils imports into Benelux; in the UK, tariffs amounted to 5 percent 
for soybeans and to 15 percent for soybean oil (17, p. 111). 
In an industry where processing adds little more than 10 percent 
to the value of the raw materials, these tariffs have provided a strong 
suppor t for the crushing industry in the importing countries . As a 
result, "it was noted that a number of LDC which processed the raw 
materials found themselves able to export only relatively small quanti-
ties of certain vegetable oils, while large exports of these oils took 
place from many industrial countries which did not produce the raw 
material" ( 11, p. 98) . 
ll4 
Although factory processing of oilseeds has recently expanded con-
siderably in a number of LDC, the extent to which the established crush-
ing industries in DC have influenced trade flows can be checked in 
Table A3 . In the prewar period, more than three four ths of peanut oil 
exports were in the form of nuts; the ratio of oil exports to the total 
of nuts (oil equivalent) and oil exports decreased in the postwar period, 
but still fluctuated around only 40 percent. 
Throughout most of the period considered, roughly three fourths 
of total coconut oil exports were exported as copra, al t hough recently 
more of this oil has been shipped in processed form. 
Roughly 90 percent of palm kernel oil was extracted in the impor t -
ing countries in the immediate pre- and postwar periods; recently, how-
ever, this percentage has declined to 75 percent. 
In 1934- 38, the ratio of processed oils exports to total oils ex-
ports (oil equivalent) for all oils amounted to less than 40 percent . 
After the war, an increasing number of oil-bearing materials were 
crushed in the exporting countries , but by 1965-66, the larger part of 
tropical oils and of soybean and rapeseed exports was still being 
processed in the importing countries . 
The existence in most of the larger industrialized countries of 
long-established and tariff- protected crushing industries is also re-
flected in the smaller share of processed products in their oils imports. 
Table 41 shows the share of oil s and oilcakes in the total value of 
oilseeds, oils and oilcakes imports i nto a number of countries. 
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Table 41. Share of processed products in value of imports and exports 
of oilseed, oil and cake (1962-63 average)a,b 
Coun try 
India 
Japan 
Israel 
Imports 
Percentage share of 
processed products 
l 
3 
8 
Netherlands 13 
Italy 15 
Venezuela 29 
Colombia 34 
Finland 39 
Belgium 40 
Switzerland 42 
France 43 
West Germany 43 
u.s. 47 (60) 
Taiwan 48 
Denmark 48 
Norway 48 
UK 51 (54) 
Australia 53 
Greece 56 
Canada 61 
Sweden 78 
Yugoslavia 80 
Austria 86 
U.A.R. 87 
Spain 88 
Pakistan 98 
Turkey 99 
a 
Source: (21, p. 5). 
b 
Country 
Dahomey 
Guinea 
Sierra Leone 
New Hebrides 
Nicaragua 
Ivory Coast 
Mali 
Niger 
Cameroon 
Indonesia 
Gambia 
Ethiopia 
Nigeria 
Thailand 
Sudan 
Philippines 
Canada 
Mozambique 
France 
u.s. 
Senegal 
Sweden 
Ceylon 
Brazil 
Uganda 
Uruguay 
Fiji 
Exports 
Percentage share of 
processed products 
0 
0 
0 
0 
3 
3 
5 
6 
9 
10 
11 
12 
14 (19) 
16 
16 
26 (32) 
28 
37 
38 
39 (39) 
54 
61 
68 (73) 
73 
74 
82 
83 
Malaysia-Singapore 83 
Congo Kinshasa 87 
India 91 
Turkey 96 
Argentina 99 
1965 figures in brackets for selec ted countries. 
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Japan , the Netherlands and Italy had particularly small imports 
of processed as compared with unprocessed imports. 
The only importers taking approximatelj.y half or more of their 
requirements in processed form were, with several exceptions, 
either nonindustrialized countries (Yugoslavia, U.A . R, etc . ) 
or countries whose tariff system or special i mport arrangements 
allowed a good part of their total demand to be met by oil 
impor ted under preferential arrangements (e.g. France, United 
States, United Kingdom and Canada) or rely on substantial duty-
free imports of cake for livestockl:reeding (e.g. federal Re-
public of Germany) (21, p. 5). 
The exports data sheet points to the large number of LDC with only 
a relatively small share of their exports in processed form, among them 
such major exporters as Niger, Indonesia, Nigeria, Sudan and the 
Phi l ippines . Also Canada and the U. S. exported less than 40 percent of 
their oilseed products in processed form, which shows that exports from 
DC face the same tariff structure as exports from LDC . 
The reason why an increasing number of LDC have been able to 
process and to market larger portions of their oil-bearing materials 
lies in the existence of preferential trade arrangements. 
2. Tariffs and trade preferences 
The preferential trade agreements were granted by the former 
colonialist powers to their dependent overseas territories and have since 
the independence of these territories been perpetrated in new agreements, 
These arra~gements have permitted the duty-free entry of oils from 
overseas dependencies into the metropolitan country and have thus pro-
vided for exceptions to the general protective oils duties. The 
preferences which resulted from the agreements have born a strong 
influence, not only on the direction of trade originating in LDC , but also 
on the nature of the oilseeds and oils imported into a given country. 
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a. Commonwealth Tariffs in the U.K. and in Canada give duty-free 
entry to Corrrnonwealth products, but apart from products originating in 
the Comnonwealth, a 10 percent duty is imposed ·on vegetable oils im-
ports into Canada and duties ranging from 5 to 15 percent are levied 
on oilseed and oilseed products imports into the U.K. 
The 5 percent duty on soybeans in the U.K. has definitely kept 
the soybean market in this country from expanding as much as it did in 
some other European countries, because the amount of soybeans supplied 
by Comnonwealth countries (Canada) is relatively small. In 1959-69, 
at a time that soybean exports accounted for 50 percent of world 
exports of oil-bearing materials (see Table A3), U.K. soybean im-
ports amounted to only 25 percent of total oilseed imports into that 
country. Moreover, soybean imports into England were at an exception-
ally high level in 1959-60, since they had amounted to only 11.5 percent 
of total oilseeds imports during the 2 previous years (20). 
b. Zone franc-Associated Overseas Countries of the EEC The pre fer-
ential treatment which France accorded to imports from its dependent 
African territories amounted to more than the duty-free entry which the 
U.K. granted to its colonies. Not only were the French colonies 
guaranteed duty-free entry of their products into France, they were 
also guaranteed a market for those products, at prices substantially 
above the level of world prices. 
Within the framework of the zone franc, which was conceived as 
one economic entity encompassing both the metropolitan and the dependent 
countries, a fats and oils policy was formulated on November 13, 1954 
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which encouraged oils production by guaranteeing both African and 
French producers a market and a price. This arrangement was continued 
in the form of bilateral agreements, after the French colonies gained 
their independence in 1960. 
One of the aims of the zone franc fats and oils organization was 
to secure a yearly ready supply of soft oils for the metropolitan country 
France, which explains the emphasis of the decree on peanut oil pro-
duction and trade. The provisions of 1954 guaranteed the marketing of a 
yearly fixed quota of peanut oil by 9 African countries in former 
French West and Equatorial Africa. This quota was put at 225,000 MT 
in 1954 but was substantially raised as both French consumption and 
African production of peanut oil grew in the following years. By 1964, 
the quota had reached 270,000 MT, of which 215,000 MT was to be 
supplied by Senegal alone. 
The result of the zone franc agreement has been to channel prac-
tically all peanut exports from Senegal and other former French de-
pendencies into France . In 1959-61, 97.5 percent of all peanut oil ex-
ports from the Associated Overseas Members of the EEC went into France 
(7) . One has to notice, nevertheless, that exports from these countries 
do not cover all of France ' s import needs. In 1962 and 1963 respectively, 
15 and 25 percent of the total peanut imports into France were purchased 
on the world market (7, pp. 80 and 81). 
The bilateral agreements of France with its former African de-
pendencies have on July 1, 1967, been replaced by the CAP for fats and 
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oils, which allows duty-free imports into the EEC from the Asi9ciated 
Overseas Countries (AOC),
1 
but which does away with the support prices 
above world level. France had already started to reduce its subsidies 
in the 1964-65 season, but the EEC Assistance Fund agreed to make up 
for the difference between the declining French subsidy and the former 
level of support until and through 1968 (39). 
With the enactment of the EEC Common Agricultural Policy for fats 
and oils, peanut oil from the AOC for the first time faces world com-
petition; these countries are no longer guaranteed a market, and revenues 
from their oils exports will drop to a considerable extent. Considering 
the present structure of world demand which calls more for oilseeds rich 
in oilcake than f or tropical oils, the loss of a guaranteed market might 
in the long run be more detrimental to the economies of these countries 
than the loss of the price margin above world price. 
Apart from peanut oil, the zone franc also instituted support 
prices and trading quotas for palm and palm kernel oils. Palm kernel 
oil quotas, however, were abolished in 1959 and palm oil support prices, 
which amounted to 11 percent above world market prices in 1950, were 
discontinued in 1964. 
With the Commonwealth and the EEC and its Associated Overseas 
Countries, the most important regional groupings in the non-communist 
world have been indicated. 
1
The AOC includes the former French and Belgian territories Burundi, 
Cameroon, Central African Republic, Chad, Congo Brazzaville, Congo 
Kinshasa, Dahomey, Gabon, Ivory Coast, Madagascar, Mali, Mauritania, Niger, 
Rwanda, Senegal, Somalia, Togo and Upper Volta. 
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There is one other preferential trade arrangement, however, which 
should be mentioned, namely the American-Philippine Laurel-Langley 
Treaty, which provides for an annual quota of duty-free coconut oil im-
ports into the U.S. from the Philippines. In the early 1960s, this 
quota amounted to 160,000 MT (ll, p. 106). 
The importance of trade preferences should not be overrated. Other 
considerations may well be more important, for instance the demand for 
oilcakes and for oilseeds with a high oilcake content, or the lower 
price of non-tropical oils, or the availability of unprocessed instead 
of processed products from competing LDC. 
The falling share of the AOC in the EEC 1 s oilseed import market is 
a good illustration of this point. In spite of the Conununity's growing 
oilseed requirements, and in spite of the preferential treatment given 
the AOC, both the dollar volume and the market share for those countries 
as a group declined, mainly because of reduced peanut exports from 
Senegal (see Table 42). 
Two factors, mostly , were responsible for this development; first, 
the short supply of peanuts from Senegal because more and more of the 
indigenous nuts are being processed in that country itself; secondly, 
the strong demand in the EEC for oilseeds with a high meal content, such 
' 
as soybeans. 
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Table 42. Valu '" ., ;- u · oUseed impor ls , by source of imports, and 
marke t snare f o •· c · --.h source, 1961-63 and 1965-67 (averages)
8 
1961-63 1965-67 % change 
Mil. $ '7. Mil. $ "I. 
World 574.4 100.0 768.8 100.0 33.9 
u.s. 190.8 33.2 319.3 41.5 67 .3 
EEC 8.7 1.5 17 . 5 2.3 101.7 
EEC- AOC 100.4 17.5 89.6 11. 7 -10. 7 
Senegal 52.3 9.1 39.5 5.1 -24.5 
Niger 14.2 2.5 23.1 3.0 62 .4 
Canada 16.4 2 . 9 25.l 3.3 52 .9 
Eastern Europe 14.3 2 . 5 28.7 3.7 100.7 
China 7.8 1. 4 20.0 2.6 154.6 
Sudan 12.7 2.2 20.6 2.6 62 .2 
Nigeria 78.7 13.7 85.7 11 . 2 9 . 0 
Indonesia 6.9 1.2 23.2 3.0 237 .4 
Philippines 68.0 11.8 72.6 9.4 6.9 
All others 69.8 12.l 66.5 8.7 -4.6 
asource: (40). 
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VI. CONCLUSION 
The main trends of international fats and oils trade in the post-
war period can be summarized as follows. The commodities which have 
known the greatest expansion are sunflowerseed, soya, rapeseed, fish 
oil and tallow; exports of the first t?wo increased about 10 and 7 
times, respectively, and rapeseed, fish oil and tallow exports in-
creased roughly 5 times. It is significant that all of these oils 
were mainly exported by DC . Peanut exports expanded at the same pace 
as overall oils exports, but the exports of other tropical oils stag-
nated. 
The regional distribution of world trade in oils was characterized 
by the further relative gain of DC at the expense of LDC . The most 
spectacular development, and comparable to the emergence of the U.S. 
as a major exporter in the 1940s, was the emergence of the USSR as a 
major exporter in the 1960s. After having accounted for less than one 
percent of world oils exports in the early 1950s, the USSR now accounts 
for nearly 10 percent. The U. S. remains the chief exporter, however, 
with nearly one third of world trade. As against the advances made by 
the DC, the major exporters from LDC, except for Latin America and 
Malaysia, lost part of their market share. 
A discussion of structural and competitive effects revealed that 
most of the changes were due to structural effects; in other words, 
some countries gained a portion of the world market because they were 
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exporting expanding oils, others lost part of the market because 
l 
their exports consisted of stagnating oils. In a few cases the 
competitive effect, the extent to which a country had lost or gained 
a share in individual oils markets, was more important than the struc-
tural effect, namely in the cases of Eastern Europe and the USSR and 
in the case of Malaysia. 
Fats and oils exports are still mainly directed into Europe, and 
especially the EEC, which in 1965 accounted for 36 percent of world im-
por ts . The major non-European importer is Japan, which increased its 
oils imports more than five times. 
Of all factors that influenced world trade in fats and oils, 
production turned out to be the most important one. The output of fats 
and oils increased at a much faster rate in DC than in LDC . In addi -
tion the production of the chief fats and oils was not connected with 
the demand for fats and oils directly but with the demand for livestock 
products and oilcake. The growing demand for livestock products in the 
major DC stimulated the production of oils in a dual way; first, the 
increased output of beef, pork and poultry resulted in an increased 
output of tallow, lard and poultry fat. Secondly, raising meat 
production required a more intensive use of high protein feeds and 
triggered off the rapid growth of oilseed and accordingly of oils 
production. 
1Expanding oils are oils which have become relatively more im-
portant and stagnating oils are oils which have relatively less im-
portance in international fats and oils trade. 
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The rapid growth of livestock output mainly resulted, on the 
demand side, from the rise in consumer incomes, and on the supply 
side, from the structural changes in production, the most important 
change being the introduction of large cormnercial poultry and egg 
produc tion units which called for an intensive use of oilcakes. 
Livestock production increased rapidly, but oilcake output grew 
at a much faster rate, mainly because of the introduction of more 
balanced feeding techniques, which call for a higher percentage of high 
pro tein feed in the feeding ratio. 
The demand for oilcake has been very important in determining , 
not only the sheer size of oils output, but also which kind of oil 
profited most from the oilcake revolution in feeding . The fact is 
that although oilcake can be extracted from all oilseeds, the quality 
of the individual cakes may differ to a great extent. Fish meal and 
soybean meal have been . found to be the best quality oilcakes, because 
of thelr balanced protein composition and because of a higher protein 
content than in other oilcakes except for peanut cake; moreover , soy-
beans have the highest meal content of all oilseeds. All of these fac-
tors , combined with a demand structure for oilseed products which shows 
a clear preference for oilcakes over oils, have contributed to put 
soybeans in the strongest competitive position in the oilseed market . 
The structure of demand is clearly indicated by the value of U.S . ex-
ports of soybeans and soybean products in the postwar period . From 
1951 to 1966 the value of soybean oil exports rose only 25 percent, at 
the same time that soybean exports and soybean meal exports increased 
more than 9 and 14 times, respectively. 
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The impact of the growth of livestock and oilcake industries on 
the pattern of international oils trade has been tremendous. Lard, 
tallow, soya and fish oil, the by-products of the meat industry, have 
as a group more than doubled their share of fats and oils world trade, 
to account for more than 42 percent of the market in 1967. Soya alone 
brought its share from 4.8 percent in 1950 to 18.7 percent in 1967. 
Apart from the growth of livestock products and oilcake demand, 
government policies have had an appreciable impact on the growth of 
oilseed production. High support prices for soybeans in the u.s ., 
together with low prices and decreasing acreage allotments for com-
peting crops, have contributed toward tripling the soybean acreage in 
that country from 1950 to 1968. In the EEC, high intervention prices 
for butter resulted in a butter surplus, and higher rapeseed prices 
contributed toward raising rapeseed output more than 20 percent from 
1966 to 1968 . In the USSR, the central authorities have been directly 
responsible for the expansion of the sunflowerseed acreage. A fourth 
example of government supports is the existence of producer prices 
above world level in former French West Africa, which has certainly 
played a role in raising peanut production and the level of oils ex-
ports from those countries. 
Government pol icies have exercised an impact, not only in the form 
of direct production supports, but also indirectly, in the form of trade 
controls. The general practice of export taxation in LDC, and the 
widespread existence of export subsidies in DC have combined to put 
producers in LDC at a comparative disadvantage with producers in DC. 
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A third factor which stimulated oils production in DC more than 
in LDC , is the advance of farm and processing technology in DC . Farm 
yields in DC generally amounted to double or more of yields in LDC; 
moreover, yields often rapidly increased in DC, at the s ame time that 
they stagnated or sometimes even decreased in LDC . The superiority of 
farm technology in DC can to a large extent be attributed to a much 
more intensive use of fertilizer in these countries; in 1966/67, 
for instance, DC applied about 7 times as much fertilizer to one unit 
of land in general production as did the LDC . In a number of cases, 
the introduction of superior seed varieties also contributed heavily 
toward increasing oils production. In the USSR, the average sunflower-
seed yield rose from 31 percent in 1950 to 44 percent in 1966 and in 
Malaysia, the average palm oil yield increased about 50 percent from 
1960 to 1968. 
Other aspects of a more productive farm technology in DC were 
the intensive use of pesticides and insecticides, a higher degree of 
mechanization and, last but not least, the balanced use of all inputs 
in the most effective input combination. In addition, crushing methods 
and the treatment of crude oils have been perfected in DC. 
Apart from the factors which were discussed above, and which were 
either not, or insufficiently, active in LDC, there are a number of 
considerations which are primarily relevant to production in LDC. One 
of them relates to the special nature of tropical oils production, 
namely the low short-run elasticity of supply of tropical oils, which 
results from the fact that tropical oils are tree crops. 
127 
The third chapter gives a sur~ey of fats and oils price movements 
and discusses the impact of prices on the use of oils in the production 
of a particular fats and oils product, i.e., margarine, in a particular 
country, the Netherlands. 
Prices of soft oils and close substitutes (lard, marine oils) have 
sharply dropped since the early 1950s, mainly because of vastly in-
creased supplies of soybean, sunflowerseed and fish oils. At the same 
time prices of lauric acid oils and of olive oil remained on a high 
level or even increased, because of a strong demand for olive oil and 
stagnating output of lauric acid oils. 
An analysis of the correlation between oils prices and the use of 
oi l s in margarine manufacturing in the Netherlands shows, not only that 
there is a definite relation between prices and consumption, but also 
that lauric acid oils have been gradually replaced by cheaper soft oils 
and marine oils. There was a high price elasticity of demand for coco-
nut oil, soft oils and marine oils but there was practically no rela-
tion between prices and consumption for palm and palm kernel oils. The 
use of palm kernel oil was determined, not by the absolute level of 
its price, but by the relation of its price to the coconut oil price . 
The steady decline of palm oil cannot be accounted for by any excessive 
price fluctuations, as in the case of coconut oil. It resulted from the 
fact that palm oil was more expensive than its closest competitor, mar i ne 
oils . 
The impact of consumption on fats and oils trade has been approached 
from two sides, first by considering per capita consumption of fats and 
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oils as a group, secondly, by discussing consumption of the individual 
fats and oils, i.e., what has been termed in this study the commodity 
structure of fats and oils consumption. The growth of per capita con-
sumption of oils in the major importing countries has to a large extent 
contributed to the expansion of fats and oils world trade. From 1951-
53 to 1963-65, per capita consumption rose as much as 50 percent or more 
in Europe and in Japan, at the same time that the population increase 
in these countries over the same years hardly exceeded 20 percent. The 
opposite was true in LDC, where the rate of increase of population was 
in many cases higher than the rate of growth of per capita consumption. 
The income elasticities data confirm that consumption has now 
reached a point of saturation in the major importing countries of 
Western Europe. The market is far from saturated, however, in Southern 
Europe, in Japan and in Eastern European countries; in most of the LDC, 
per capita consumption is appallingly low. 
The commodity structure of fats and oils consumption has been 
analyzed in the consumption levels and in the commodity composition 
of fats and oils products in the U. S. and in the EEC . In the u.s . , 
margarine and table oil consumption nearly tripled since 1947, 
shortening consumption increased 132 percent, soap consumption was re-
duced to nearly one third and the use of oils in other industrial 
products more than quadrupled. In the EEC, margarine consumption hardly 
increased since 195 7/58, and the consumption of table oils and in-
dustrial oils increased 46 percent and 42 percent, respectively. 
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The major development in the industrial use of oils has been the 
shift from soap and drying oil products to other industrial applica-
tions. The development of non-agricultural substitutes for soap and 
surface coatings, synthetic detergents and plastics, has indeed been 
very detrimental to the use of oils in those traditional industrial oils 
products. Hence the use of linseed oil in surface coatings, and the 
use of tallow and palm oil in soap, have been adversely affected. 
Tallow and palm oil found new uses in other applications, however, 
whereas linseed oil did not, which accounts for the relative decline 
of linseed oil in international fats and oils trade. 
The comnodity composition data point to the widening use of the 
cheaper oils in the composition of fats and oils products . Soybean oil 
has become the major component of all the U.S. food fats and it is the 
major table oil in Germany and in the Netherlands. On the margarine 
market of the EEC, the expensive lauric acid oils have increasingly been 
replaced by cheaper soft oils as soybean, rapeseed and sunflowerseed, 
and by marine oils. 
Olive oil and peanut oil remai ned the most important oils, in 
spite of their high price, in France and in Italy, countries where 
table oil consumption accounts for 58 percent and 87 percent, respec-
tively, of food fat consumption. In fact, since 1955-57, use of peanut 
oil and of olive oil increased 34.5 percent and 75.3 percent, respec-
tively, in the EEC, at the same time that overall fats and oils 
consumption only increased 26.8 percent. Strong consumer preferences 
for these oils put them apart from the rest of the fats and oils, and 
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did not allow for their easy substitution by other and cheaper oils. 
In this case demand forces proved stronger than supply forces. 
As for the industrial use of fats and oils, tallow is by far the 
major component of soap and the use of linseed oil in drying oil 
products has gone down in the U.S . 
In the EEC industrial oils market, on~ notices again the import-
ance of the supply forces in determining the commodity structure of 
fats and oils. Quite remarkable and revealing is the rise of soybean 
oil as an industrial oil on this market. Whereas in 1955-57 this oil 
found practically no industrial applications, ten years later it ac-
counted for nearly 6 percent of the industrial oils market. Also poultry 
fat, the production of which underwent a tremendous upsurge when poultry 
production tripled, became one of the major industrial fats; it doubled 
its share of the market and accounted for about 12 percent of indus-
trial oils consumption in 1966-67. 
In chapter five, two government controls have been analyzed which 
had a distinctive impact on world trade in fats and oils, namely the 
U.S. food aid programs, and import duties in the major importing 
countries. First of all, U.S. concessional sales accoun ted for a sizeable 
portion of fats and oils world trade (5 percent). Excluding these ex-
ports would have reduced the U. S . share of oils trade by the same 
amount and would have resulted in a better competitive position for the 
closest U. S . competitors on the world fats and oils market. 
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Secondly, the impact of these sales on the commodity composition 
of fats and oils world trade was appreciable in the cases of soya and 
cottonseed, because of the predominant position of the U. S. in world 
exports of these oils. Excluding U. S. concessional sales would have 
resulted in a 30 percent decline of soya world exports, and in the loss 
of a 3.3 percent share of fats and oils world trade for soya, and a l 
percent share for cottonseed. Once again, in the absence of these 
government disposals, other commodities would have accounted for a 
larger part of fats and oils world trade. 
P. L. 480 and AID programs have clearly contributed toward expand-
ing the role of a few oils in world trade, and toward increasing the 
U.S. share of the fats and oils world market. Apart from these ef-
fects, these programs have also played an important role in providing 
an export subsidy for U. S. commercial oils sales. 
The major barrier to fats and oils trade in the main importing 
countries, except for a taxation system in Italy and a trade quota in 
France, consisted of import duties. Tariffs have exercised a double 
impact on international oils trade. Firstly, they have been used fairly 
generally in the importing countries as a barrier to the entry of the 
processed or semi-processed products. Oilseed imports have generally 
been allowed duty-free entry, but tariffs ranging from 10 to 20 percent 
or more have been imposed on oil imports, which provided a strong sup-
port for the crushing industry in the importing countries. 
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Although crushing facilities have been increasingly introduced in 
LDC, in 1965- 66, the larger part of tropical oils and of soybean and 
rapeseed exports was still processed in the importing countries . 
Countries which took half or more of their oil requirements in processed 
form were either nonindustrialized countries, or countries whose tariff 
system or special import arrangements allowed a good part of their 
total demand to be met by oil imported under preferential arrangements . 
These preferential arrangements constitute the second major in-
fluence of tariffs on international fats and oils trade because they 
result from a selective application of the tariff system. 
Trade preferences were initiated by the former colonialist powers, 
when they gave duty-free entry to oils from their overseas d~ endencies , 
and resulted in the regionalization of international trade . The prefer-
ences have had a strong impact on the direction of oils trade origi -
nating in LDC and on the nature of oilseeds and oils imported into 
countries which are part of a trade region. The most important trade 
regions, with respect to trade between DC and LDC, have been the Common-
wealth and the zone franc. 
Trade preferences for oilseeds originating in Commonwealth countries 
have kept the soybean market in the UK from expanding as much as it did 
in other importing countries, and the special ties of France with its 
African dependencies contributed toward the strong growth of peanut 
consumption in this country. The bilateral trade agreements of France 
with its former colonies have on July 1, 1967 been replaced by the CAP 
133 
of the EEC for fats and oils. 
The case of the AOC, which enjoy duty-free entry of their oils ex-
ports into the EEC, also points to the fac t that the importance of 
preferential trade agreements should not be overrated. These countries 
have lost a 6 percent share in the EEC oilseed market, from 1961-63 
to 1965-67, and now that they lost the guarantee of a market outlet 
for their oils, they face strong competition from countries export-
ing oilseeds with a high meal content. 
Different factors have influenced international trade in fats 
and oils, but aspects of production both in DC and in LDC have proved 
more important than anything else in reducing the share of LDC in 
oils world trade . The fact is that production in LDC stagnated at the 
same time that production in DC vigorously expanded. The decline of 
the competitive position of LDC can be called structural because these 
countries exported stagnating oils. But the decline has been struc-
tural in another sense as well, which only emerges when one has studied 
all the factors which h~d an impact on world trade in fats and oils , 
namely in the sense that no different constellation of market forces 
can be expected to redress the situation as explained below. Effective 
demand in the importing countries (typically the DC) is getting to a 
point of saturation. Prices of temperate zone oils and of marine oils 
have hit an unprecedented low floow over the last three to four years. 
The income elasticity of demand in the major importing countries of 
Europe is close to zero, and Eastern Europe, which until a few years 
ago was expected to substantially raise its imports, has become a net 
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exporter. 
Moreover, demand for oilseeds has developed in such a way that 
tropical oilseeds with their high oil content are increasingly less 
competitive because of a marke t structure that calls for oilseeds 
with a high meal content. And because of the low price of some tem-
perate zone oils and marine oils, manufacturers are expanding the use 
of these oils in fats and oils products. All of which shows that 
even if LDC would succeed i n raising substantially their level of oils 
output, they might not be able to market the increased supplies. 
But even if they did, prices of their products would fall and they would 
not raise their export revenues very much. 
Both the LDC and the DC could adopt some policies which would 
contribute toward raising the export earnings of the LDC. The LDC 
could shift their resources to the production of commodities in which 
they have a definite comparative advantage - it is difficult to deter-
mine whether they have a comparative advantage for oils or not, but 
their productivity is certainly lower and their production prices are 
often higher than in DC - or they could try to suit their production 
and their exports better to the requirements of the importing markets. 
This would almost certainly involve a shift to the production of soy-
beans . Such policies might prove fruitful only in the long run, how-
ever, because tropical oils play such an important part in the economies 
of LDC, and a shift to other crops or industries would often be very 
difficult . 
DC , on the other hand, could help to a significant degree, if 
they would either discontinue or pay compensation for programs which 
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give producers in DC a comparative advantage over producers in LDC, 
namely for such policies as price supports and export subsidies. In 
compensation for the damage which these programs have caused to the 
competitive position of LDC in fats and oils trade, DC could give 
trade preferences to LDC for commodities in which these countries have 
a comparative advantage, Also an elimination of the fats and oils 
tariffs would somewhat improve the competitive position of LDC in fats 
and oils trade, although no great gains could be expected from this 
measure alone. 
Ultimately, the most important policies are to be undertaken by 
the LDC themselves; in any case, they have to step up efforts to raise 
output levels of either tropical oils or more competitive commodities. 
Moreover, if they would like to increase revenues from fats and oils 
exports, they should shift resources to the production of such oil-
seeds for which world demand is rising. 
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Table Al . Regional distribution in volume and percentage of world 
exports of fats and oils 1951 and 1965a 
Year: 1951 1965 
Exporter in 1000 MT in '70 in 1000 MT in io 
U. S. 791 . 3 17.8 2946 . 4 31 . 4 
Canada 54 . 6 1.3 317 . 5 3 .4 
Japan 11.0 0 .2 127.1 1.3 
EEC 229 . 9 5.1 551.5 5.9 
EFTA 395.9 8.7 346.3 3.7 
OWE 35.8 0 . 8 144.5 1.5 
Aus tr. , N. Z. and S.A. 87.1 1.9 240.7 2 . 6 
Total developed 
countries 1605.6 35.8 4674 49.8 
Eastern Europe 19.3 0 .4 157.7 1.7 
USSR 2.0 o.o 297.4 3.2 
Communist Asia 217.8 4.8 159 .0 1.7 
Total centrally 
planned 239.1 5.2 614.1 6.6 
Latin America 455 . 3 10.1 806.3 8 . 6 
North Africa 75.7 1.7 169.4 1.8 
West Africa 768.0 17 .1 1333.5 14.2 
East Africa 26.6 0.6 107.0 1.1 
West Asia 47.6 1.0 88 .9 1.0 
South Asia 257 . 6 5. 7 131.4 1.4 
South East Asia 2.5 o.o 51 . 0 0 . 5 
Other East Asia 484.0 10. 8 790.3 8 .4 
Far E. Asia and Oceania 538 . 7 12.0 605 . 0 6.5 
Total LDC 2655 . 8 58.9 4082.8 43.5 
Total world exports 4501.7 100 9371.0 100 
as ource: (38) . 
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Table A2 . Oi l s eeds, oi l nuts and oi ls exports for 1934- 38, 1948- 52 , 
1959- 60, and 1965- 66 , in volume and per centagesa 
1934-38 1948- 52 1959- 60 1965- 66 
1000 MT i. 1000 M.T i. 1000 MT "!. 1000.MT i. 
I . Oilseeds 
Groundnuts 1350 14.0 830 16 . 8 1161 12 . 0 1460 10 . 2 
Copra 1369 14 . 0 1450 29 . 4 1492 15 . 1 1440 10 .1 
Palm kerne l 730 8 . 1 790 16 . 0 750 7 . 6 642 4. 8 
Soybeans 2280 25 . 3 810 16 . 4 4931 50.0 7039 53 . l 
Cottonseed 790 8.8 310 6 . 3 346 3 . 5 454 3 . 4 
Rapeseed 120 1. 3 80 1 . 6 260 2 . 6 674 5 . 1 
Sesame 150 1. 7 1 . 6 130 1. 3 160 1. 2 
Sunflower 80 0 . 9 45 0 . 9 182 1. 8 302 2 . 3 
Linseed 1950 21. 6 430 8.7 610 6 . 2 484 5.1 
t:as tor 185 2. 0 160 3 . 2 123 1. 2 138 1. 0 
Total 9005 100 4925 100 9852 100 13252 100 
II . Oils 
Peanut oil 185 11. 6 180 10.4 312 11 . 4 418 11 . 2 
Coconu t oil 345 21. 4 320 18 . 5 279 10 . 2 504 10 . 8 
Palm kernel oil 40 2 . 5 32 1. 8 84 3 . 0 101 2. 7 
Palm oil 460 28 . 5 480 27 . 7 620 22 . 6 649 17 . 4 
Soybean oil 120 7 . 4 155 8 . 9 565 20 . 6 601 16. l 
Co ttonseed oil 87 5 . 4 73 4 . 2 262 9 . 6 241 6 . 5 
Rapeseed oil 26 1. 6 41 2. 3 52 1. 9 128 3 . 4 
Sesame oil 10 0 . 6 3 0.2 
Sunflowerseed oil 18 1 . 1 82 4.7 86 3 . 1 477 12. 8 
Olive oil 180 11 . 2 100 5 . 8 190 6 . 9 159 4 . 3 
Linseed oil 113 7 . 0 220 12.7 274 10 . 0 260 7. 0 
Castor oil 22 1 . 4 47 2 . 7 106 3 . 8 140 3 . 6 
Total 1610 100 1730 100 2738 100 3723 100 
asources : (32 and 33) . 
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Table A3. Percentages of oi l exported as such and of oil expor ted as 
seed or nut (oil equivalent) f or each cormnoditya 
1934- 38 1948- 52 1959- 60 1965- 66 
Peanuts oil 24 . 2 41. l 38.5 36 . 6 
nuts 76 . 8 58 . 9 61.5 63 . 4 
Copra oil 27 . 9 25 . 4 22 . 4 35 . 0 
copra 72 . l 74 . 6 77 . 6 65 . 0 
Palm kernel oil 10 . 9 7. 8 21 . 4 24 . 7 
kernels 89 .l 92 . 2 78.6 75.3 
Soya oil 25 . 4 51.3 40 . 3 33 . 5 
beans 74.6 48 . 7 59.7 66 , 5 
Cottonseed oil 41. 6 58.0 70 . 6 75.7 
seed 58.4 42 . 0 29 . 4 24 , 3 
Rapeseed oil 28.8 43.2 30 . 8 29 , 7 
seed 71 . 2 56.8 69 . 2 70 , 3 
Sunf lower oil 42.9 85 . 8 54 . l 79 . 7 
seed 57 , l 14 . 2 55 . 9 20.3 
Linseed oil 13 , 6 58 . 0 54 . 8 59 . 2 
seed 86 . 4 42 . 0 45 . 2 40 . 8 
Castor oil 21 , 0 39 , 4 65 , 7 69 . 2 
seed 79 . 0 60.6 34 . 3 30 , 8 
a 
Source : see Tabl e A2 . The f ollowing conversion factors were used : 
copra . 65 ; peanu ts . 43 ; pa l mkernel . 48 ; soya .17 ; co ttonseed .17 ; 
rapeseed . 41 ; sesame . 48 ; s unfl owe r . 30 ; linseed . 37 ; castor . 45 . 
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Table A4 . Average export unit values for oilseeds, oil nuts and oi l s, 
1952- 55 and 1963- 66 (averages) and % changes over this perioda 
Copra 
Palm kernels 
Soybeans 
Groundnuts (she lled) 
Cottonseedb 
Linseed 
Olive oil 
Soybean oil 
Groundnut oil 
Cottonseed oil b 
Coconut oil 
Palm oil 
Palm kernel oil 
Linseed oil 
Marine oils 
aSource: (31) . 
bl955-1958 . 
1952- 55 1963-66 
U. S. dollars/MT 
164.5 177.9 
141. 4 149.3 
107 . 7 104. 3 
207 . 9 179.5 
79 . 4 70. 8 
136.3 118.8 
565 . 0 651. 2 
314 .l 268 .5 
384 . 7 324 . 5 
342 . 3 276.7 
273 . 0 279 . 2 
204 . 2 204 . 8 
263.2 256 . 9 
250.9 199 . 7 
211.3 174 . 4 
Table AS . Mea l content of oil-bearing materialsa 
a 
Peanuts shelled 
Peanuts unshelled 
Rapeseed 
Castor 
Cottonseed 
Linseed 
Soybean 
Sunf lower seed 
Copra 
Palm kernel 
Oilseed not specified 
Source : (4) . 
percent 
65 . 7 
46.5 
60.0 
50.0 
44. 8 
62.5 
78 . 0 
72 . 0 
35 . 0 
52 .0 
60.0 
% change 
+8 . 2 
+5 . 5 
- 3 . 0 
- 13.7 
-10 . 9 
- 11 . 0 
+15 . 2 
- 14 . 5 
-15 . 6 
- 19 . 2 
+2 . 1 
-2.4 
- 20 . 4 
-17.5 
